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advertisement, 


The  whole  impreffion  of  thefe  Effays 
in  fmall  Odtavo  being  fold  off,  the 
Editor  has  been  advifed  to  reprint  them  in 
the  prefent  form.  This  volume  contains 
feveral  additional  papers,  which  may  be 
had  feparate  for  the  convenience  of  fuch 
Gentlemen  as  have  done  honour  to  the 
Editor  by  purchafing  the  former  Edition 
in  four  volumes.  The  work  will  pro^ 
babiy  be  continued, 
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GEORGICAL  ESSAYS. 


B  O  O  K  I. 

Tbe  Rife  and  Progrefs  of  Agriculture^ 

Agriculture  ^  the  oidefi,  as  well 

as  the  moft  ufeful,  of  the  arts.  In  the 
facred  writings  we  are  told  that  Cain  applied 
himfelf  to  hulbandry,  while  Abel  followed  the 
peaceable  life  of  a  Ihepherd.  The  Patriarclis 
and  their  defendants  fpent  their  days  in  feeding 
of  flocks  and  tilling  the  ground :  but  in  thofe 
early  ages  the  art  was  as  Ample  as  the  manners 
of  the  people.  They  lived  a  wandering  fort  of 
life.  Every  new  Atuation  afforded  them  pre- 
fent  fupport  for  their  flocks ;  and  whenever 
they  met  with  a  fruitful  piece  of  ground,  they 
ufually  refted  upon  it,  and  fowed  their  corn, 
which  having  reaped,  they  moved  forward  in 
queft  of  another  habitation.  This  was  the  ftate 
of  Agriculture  when  men  had  no  other  laws 
but  thofe  of  God  and  nature. 

.4  Among 
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Among  the  Egyptians,  a  civilized  nation, 
hufbandry  was  regularly  attended  to ;  and  it  is 

extremely  probable  that  the  children  of  Ifrael, 
before  they  left  that  country,  had  made  them- 
felves,  in  fome  degree,  acquainted  with  the 
manner  of  raifing  corn,  and  afterwards  pre- 
ferving  it.  As  foon  as  their  defcendants  had  , 
obtained  the  full  and  quiet  poflefTion  of  the 
promifed  land,  they  proceeded  upon  the  plan 
of  the  old  inhabitants,  and  became  hufband- 

men. - Every  man’s  poffelTion  having  been 

allotted  to  him,  Agriculture  feems  to  have 
fiouriihed  amongfV  them,  otherwife  the  land  of 
Judea  could  not  polTibly  have  maintained  the 
number  of  inhabitants  that  are  recorded. 

If  we  may  credit  the  report  of  travellers, 
the  land  of  Canaan  is  at  prefent  a  barren  and 
uncultivated  country'.  The  figurative  expref- 
fion  of  a  land  flowing  with  milk  and  honey ^  fprung 
from  the  induftry  of  the  inhabitants  co-opera¬ 
ting  with  the  natural  fertility  of  the  foil.  It 
was  in  vain  for  the  hufbandman  to  expe6t  a 
fpontaneous  growth  of  corn  in  the  beft  of  cli¬ 
mates. 

The  land  of  Promife  was  pofTeffed  by  a 
number  of  different  nations.  Among  thefe  the 

Phoeni- 
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Phoenicians,  or  Philiilines,  as  they  are  called, 
were  the  richell  and  moft  induftrious.  They 
occupied  a  well-cultivated  country  bordering 
upon  the  fea.  By  means  of  their  (kill  in  navi¬ 
gation,  they  exchanged  the  fuperfluous  product 
of  their  lands  with  the  neighbouring  nations. 
Their  extenhve  commerce  is  fufliciently  known. 
Being  at  laft  driven  from  their  native  country, 
they  diredted  their  courfe  to  the  Mediterranean 
iilahds,  and  carried  with  them  the  art  of  huf- 
bandry. 

In  confequence  of  this  migration,  Agriculture 
became  more  diffufed,  and  fpread  its  influence 
over  the  neighbouring  nations. 

Pliflory  informs  us  that  the  Greeks  were 
once  a  mofl;  barbarous  people.  Pelafgus  re¬ 
ceived  divine  honours  for  teaching  them  the 
life  of  acorns  for  food.  A  fmall  colony  from 
p]gypt,  or  Phoenicia^  inftrudled  them  in  the 
manner  of  growing  corn.  The  Athenians  were 
the  firfl:  that  received  the  ineftimable  blefiin^. 
Humanity  fucceeded ;  and  from  that  fource 
the  fine  arts  derived  their  origin. 

The  Romans  had  a  laudable  pride  in  being 
thought  hufbandmen.  As  early  as  the  reign 

A.  2  of 
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of  Numa,  public  encouragement  was  given  to 
Agriculture.  Succeeding  ages  continued  fen^ 
fible'  of  its'  utility.  Sound  policy  informed 
them,  that  an  extenfive  territory  and  a  number 
of  inhabitants  did  not  always  conftitute  a  great 
and  powerful  people.  They  knew  that  the 
lands  mull  be  cultivated,  and  the  inhabitants 

i 

mud:  be  induftrious,  before  that  defirable  event 
could  be  accomplifhed.  When  the  Romans 

• 

made  the  moll;  illuflrious  appearance,  hufoandry 
'was  in  the  higheft  eftimation  amongft  them. 

Ill  thofe  happy  days,”  fays  Pliny,  the 
“  Earth,  pleafed  at  feeing  herfelf  cultivated  by 
vidlorious  hands,  feemed  to  make  ftronger 
efforts,  and  to  produce  her  fruits  in  greater 
abundance.”- — But  when  deftrudlive  luxury 
was  introduced,  then  hufbandry  declined,  and 
with  it  fell  all  the  Roman  virtue. 

The  ancient  wTiters  give  us  excellent  com¬ 
ments  upon  the  hufbandry  of  their  times.  He- 
fiod  wrote  very  early  upon  Agriculture.  Mago,, 
the  Carthaginian  General,  compofed  twenty- 
eight  books  upon  the  fame  fubjedt,  which  were 
tran Hated  by  order  of  the  Roman  Senate.  Up¬ 
on  thefe  models  Virgil  formed  his  elegant  pre¬ 
cepts  of  hufbandry.  Cato,  the  Cenfor,  wrote  a 
volume  upon  Agriculture,  Columella  has  left 

us 


/ 


t  5  ] 

\]s  twelve  books  upon  rural  matters.  Varro's 

treatife  will  ever  be  efteemed. - Many  other 

Greek  and  Latin  autliors  might  be  produced  •, 
but  thefe  will  be  fufficient  to  fhew,  that  Agri¬ 
culture  has  ever  been  attended  to  by  the  wile 
Philofopher  and  the  good  Citizen. 

The  celebrated  Sully  calls  Agriculture  one 
of  the  breafls  from  which  the  ftate  muft  draw 
its  nourifhment.  That  great  man  could  not 
poflibly  have  given  us  a  more  happy  fimile.  In- 
ftruding  by  precepts,  and  ftimulating  by  re¬ 
wards,  he  prevailed  'upon  his  countrymen  to 
cultivate  the  art  5  but  their  indufliry  was  of 
Ihort  duration.  The  public  troubles  foon  put 
an  end  to  Arts,  Agriculture,  and  Commerce. — 
Colbert  entertained  a  different  notion  of  policy. 
Efteeming  Manufadiures  and  Commerce  as  the 
finews  of  the  ftate,  he  gave  all  poffible  encou¬ 
ragement  to  the  Artizan  and  the  Merchant, — 
but  forgot  that  the  Manufafturer  muft  eat  his 
bread  at  a  moderate  price.  The  Farmer  being 
difcouraged,  the  neceftaries  of  life  became  dear; 
the  public  granaries  were  ill  ftored manu- 
fadtures  languifhed ; — commcerce  drooped ; — • 
a  numerous  army  foon  confumed  the  fcanty 
harveft  *, — and,  in  a  fhort  time,  Induftry  fell  a 
facrifice  to  the  ill-judged  policy  of  the  Minifter. 

A  3  From 
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From  that  period  to  the  prefen t,  the  French 
nation  have  conftantly  been  availing  themfelves 
of  their  miftake.  Under  the  genial  influence 
of  the  King,  Societies  are  eredted  in  every  Pro¬ 
vince.  Men  of  the  firft  diilindlion  do  not 
difdain  the  cultivation  of  their  own  lands. 
M.  de  Chateauvieux  and  Duhamel  are  the 
greatefl:  ornaments  of  their  country.  ---Let  us 
imitate  the  virtues  of  that  fafhionable  nation. 
As  we  have  often  vanquilhed  them  in  the  field 
of  battle,  let  us  put  our  hands  to  the  plow, 
and  overcome  them  in  the  field  of  induftry. 
Such  purfuits  have  graced  the  public  life  of 
ancient  heroes.  May  they  be  recorded  in  the 
Annals  of  a  Britifli  King, 
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essay  I. 

On  the  Nourijhment  of  V eget Me s* 

TH  E  art  of  Hufbandry  boafts  an  origin 
coeval  with  the  human  race.  Its  age, 
however,  feems  to  have  contributed  but  little 
towards  its  advancement,  being  at  prefent  ex- 
tended  but  a  few  degrees  beyond  its  primitive 
inftitution. 

Until  the  Philofopher  condefeends  to  diredt 
the  plow,  Hufbandry  mull  remain  in  a  torpid 
Hate.  It  is  the  peculiar  happinefs  of  this  age, 
that  men  of  a  liberal  education  begin  to  culti¬ 
vate  this  art  with  attention.  We  cannot  fay 
too  much  in  praife  of  the  refpedlive  focieties 
lately  eftablifhed  in  this  ifland,-  and  in  France, 
for  the  improvement  of  Agriculture.  They 
have  raifed  a  noble  fpirit  of  emulation  among 
our  country  gentlemen  and  fenfible  farmers. 
Each  feems  envious  of  contributino-  fomethino* 

O  Ci 

towards  the  general  flock  of  knowledge.  Such 
a  pleafing  intercourfe  cannot  fail  of  fpreading 
the  improvements  in  Agriculture  over  the  moft 
diftant  parts  of  this  ifland. 
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I  take  upon  me  to  fay,  that,  to  be  a  good 
hufbandman,  it  is  negeffary  to^  be  a  good  chy- 
mift.  Chymiftry  will  teach  him  the  beft  way 
to  prepare  nourifhment  for  his  refpedtive  crops, 
and,  in  the  moil  wonderful  manner,  will  ex- 
pofe  the  hidden  things  of  nature  to  his  view. 
The  principles  of  Agriculture  depend  greatly 
upon  chymiftry :  and  without  principles,  what 
is  art,  and  what  is  fcience  ? 

It  is  alfo  neceffary  for  the  hufbandman  to  be 
a  good  mechanic,  in  order  to  be  a  judge  of  the 
inftruments  employed  in  dividing  and  loofening 
the  foil ;  an  operation  of  the  greateft  ufe  to  the 
farmer. 

% 

The  ingenious  Dr.  Home  has  opened  to  our- 
view  a  noble  field  for  improvement.  His  rea- 
foning  is  juft  and  conclufive-,  but  it  were  to 
be  wifhed  that  his  experiments  had  been  con¬ 
duced  upon  a  larger  fcale.  However,  con- 
traCed  as  they  are,  they  will  be  found  of  great 
ufe  to  whoever  intends  to  purfue  the  fhidy  of 
Agriculture  upon  rational  principles. 

As  I  intend  the  nourilhment  of  plants  to  be 
the  fubjeC  of  this  elTay,  it  will  be  proper  to 
obferve,  that  I  have  been  direded  in  my  re- 

fearches 
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fcarches  by  a  attention  to  the  analogy  that 
fubfifts  between  animals  and  vegetables.  We 
know  that  neither  of  them  can  fubfift  long 
without  air  and  nourifhment.  Dire61ed  by  in- 
ftindt,  the  animal  feeks  its  own  proper  food ; 
but  the  vegetable,  not  being  polTelTed  of  the 
power  of  motion,  mull  be  fatisfied  with  the 
nourifhrnent  that  we  give  it. 

To  dired  this  upon  rational  principles,  is 

the  bufinefs  of  the  philofopher.  The  pradical 
farmer  will  fulfer  himfelf  to  be  inftruded,  as 
foon  as  he  perceives  the  pradice  correfpond 
with  the  theory  laid  down  to  him.  Let  us  ex- 
ped  no  more  from  him.  Men  of  a  limited 
education  commit  great  errors  when  they  at¬ 
tempt  to  reafon  upon  Icience.  In  hufoandry, 
effeds  are  conftantly  applied  to  improper  caufes,, 
Hence  proceed  the  errors  of  our  common  farm¬ 
ers.  To  Qvercome  thefe  is  the  peculiar  pro¬ 
vince  of  the  Philofopher;  who,  in  his  turn> 
muft  fupport  his  reafoning  by  fads  and  experi¬ 
ments. 

I  lay  it  down  as  a  fundamental  maxim,  that 
^11  plants  receive  their  principal  nourifhment 
from  oily  particles  incorporated  with  water,  by 
pecans  of  an  alkaline  fait  or  abforbent  earth,. 

TiU 
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Till  oil  is  made  mifcible,  it  is  unable  to  enter 
the  radical  veflels  of  vegetables  ;  and,  on  that 
account,  providence  has  bountifully  fupplied 
all  natural  foils  with  chalky  or  other  abforbent 
particles.  I  fay  natural  foils,  for  thofe  which 
have  been  aflifled  by  art  are  full  of  materials  for 
that  purpofe ;  fuch  as  lime,  marl,  foap-afhes, 
and  the  volatile  alkaline  fait  of  putrid  dunghills. 

It  may  be  afked,  whence  do  natural  foils 
receive  their  oily  particles  ?  I  anfwer,  the  air 
fupplies  them.  During  the  fummer  months, 
the  atmofphere  is  full  of  putx-id  exhalations 
arifing  from  the  fteam  of  dunghills,  the  per- 
Ipiration  of  animals  and  fnioak.  Every  lliower 
brings  down  thefe  oleaginous  particles  for  the 
nourilhment  of  plants. 

When  they  happen  to  fall  upon  a  very  fandy 
foil,  the  folar  heat  exhales  the  moil  of  them. 
Hence  an  additional  reafon  for  covering  our 
light  foils  with  herbage  during  the  fummer 
months. 

On  the  contraiy,  when  thefe  particles  fall 
upon  ftiff  land,  or  fuch  as  have  been  marled 
oi  limed,  an  intimate  union  is  produced,  too 
ftiong  for  the  natural  heat  to  refolve. 


It 
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It  is  obferved,  that  lime  mechanically  binds 
a  hot  fandy  foil.  We  now  fee  that  it  alfo  fer- 
tiiifes  it ;  but  the  farmer  mull  not  prefume  too 
much  upon  that  quality. 

The  ingenious  Mr.  Tull,  and  others,  have 
contended  for  earth’s  being  the  food  of  plants. 
If  fo,  all  foils  equally  tilled  would  prove 
equally  prolific.  The  increafed  fertility  of  a 
well-pulverifed  foil,  inauced  him  to  imagine 
that  the  plow  could  fo  minutely  divide  the  par-^ 
tides  of  earth,  as  to  fit  them  for  entering  into 
the  roots  of  plants. 

An  open  foil,  if  not  too  light  in  its  own 
nature,  will  always  produce  plentiful  crops. 
It  readily  receives  the  air,  rains,  and  dews  into 
its  bofom,  and  at  the  fame  time  gives  the  roots 
of  plants  a  free  palfage  in  quell  of  food. 
This  is  the  true  reafon  why  land  well  tilled  is 
fo  remarkably  fruitful. 

Water  is  thought,  by  fome,  to  be  the  food 
of  vegetables,  when  in  reality  it  is  only  the  ve¬ 
hicle  of  nourifhment. — Water  is  an  heteroge¬ 
neous  fluid,  and  is  no  where  to  be  found  pure. 
It  always  contains  a  folution  of  animal  or  ve¬ 
getable  fubllances.  Thefe  conllitute  the  nou¬ 
rifhment 
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rifliment  of  plants,  and  the  element  in  which 
they  are  minutely  fulpended,  adls  only  as  a  vehi¬ 
cle,  in  guiding  them  through  the  fine  veffels  of 
.  the  vegetable  body. 

The  hyacinth,  and  other  bulbous  roots,  are 
known  to  perfect  their  flowers  in  pure  water. 
Hence  fuperficial  obfervers  have  drawn  an  ar¬ 
gument  in  favour  of  water  being  the  food  of 
vegetables.  But  the  truth  is,  the  roots,  ftem, 
and  flowers  of  fuch  plants  are  nourilhed  by  the 
mucilaginous  juices  of  the  bulb,  diluted  by  the 
furrounding  water.  This  mucilage  is  juft  fuffi-. 
cient  to  perfect  the  flower— and  no  more. 
Such  a  bulb  neither  forms  feeds,  nor  fends 
forth  off-fets.  At  the  end  of  the  feafon,  it 
appears  weak,  fhrivelled,  gnd  exhaufted,  and 
is  rendered  unfit  to  produce  flowers  the  fuc- 
ceeding  year.  A  root  of  the  fame  kind,  that 
has  been  fed  by  the  oily  and  mucilaginous 
juices  of  the  earth,  eflentially  differs  in  every 
particular,  ft  has  a  plump  appearance,  is  fulj 
of  mucilage — ^with  off-fets  upon  its  fides, 

All  rich  foils,  in  a  ftate  of  nature,  contain 
oil;  and  in  thofe  lands  which  have  been  under 
the  plow  for  fome  years,  it  is  found  in  propor¬ 
tion  to  the  quantity  of  putrid  dung  that  has 
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been  laid  upon  them,  making  an  allowance  for 
the  crops  they  have  fuftained. 

To  fet  this  matter  in  a  clearer  light,  let  us 
attend  to  the  effedts  of  manures  of  an  oily  na¬ 
ture,  and  we  lhall  foon  be  fatisfied  that  oil, 
however  modified,  is  one  of  the  cPiief  thing's 
concerned  in  vegetation. 

Rape-dufi:,  when  laid  upon  land,  is  a  fpeedy 
and  certain  manure,  though  an  expenfive  one, 
and  will  generally  anfwer  bell  on  a  limefione 
land,  or  where  the  foil  has  been  moderately 
limed. 

This  fpecies  of  manure  is  much  efteemed  by 
the  farmer.  It  cohtains  the  food  of  plants 
ready  prepared ;  but  as  it  is  not  capable  of 
loofening  the  foil  by  any  fermentation,  the  lands 
upon  which  it  is  laid  ought  to  be  in  excellent 
tilth.  At  prefent,  that  ufeful  article  of  huf- 
bandry  is  much  diminifiied  in  goodnefs,  owing 
to  the  improved  metliods  of  extracting  the  oil 
from  the  rape.  Heat  and  prefilire  are  employ¬ 
ed  in  a  double  degree,  and  every  other  metliod 
is  ufed  to  the  prejudice  of  the  farmer.  He  has, 
however,  an  honefi;  remedy  at  hand.  Let  him 
grow  his  own  feed  which,  wdien  bruifed,  to 
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prevent  vegetation,  may  be  fown  upon  his 
lands.  By  that  means  he  will  be  enabled  to 
keep  his  fields  in  heart,  and  fecure  to  himfelf 
an  increafe  proportionable  to  his  expence. 

$ 

Farmers  that  live  in  the  neig-hbourhood  of 
large  towns  ufe  abundance  of  foot.  It  is  an 
oily  manure,  but  different  from  the  former^ 
containing  alkaline  fait  in  its  own  nature,  cal- 
<  culated  as  well  for  opening  the  foil,  as  for  ren¬ 
dering  the  oily  parts  mifcible  with  water. 

It  is  obferved  that  pigeons  dung  is  a  rich 
and  hafty  manure.  Thefe  animals  feed  chiefly 
upon  grains  and  oily  feeds  ;  it  mufi:  therefore 
be  expected  that  their  dung  fiiould  contain  a 
large  proportion  of  oil. 

The  dung  of  ftable-kept  horfes  is  alfo  a 
fbrong  manure,  and  fliould  not  be  ufed  until  It 
has  undergone  the  putrid  ferntent,  in  order  to 
mix  and  aflimilate  its  oily,  watery,  and  faline 
parts.  Beans,  oats,  and  hay,  contain  much  oiL 
ITe  dung  of  horfes,  that  are  kept  upon  green 
herbage,  is  of  a  weaker  kind,  containing  much 
lefs  oil.  Sv/ines  dung  is  of  a  faponaceous  and 
oily  nature,  and  perhaps  is  the  richefc  of  the 
animal  manures.  When  made  into  a  compofl 
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and  applied  with  judgment,  it  is  excellent  for 
arable  lands. 

The  dung  of  ruminant  animals,  as  cows  and 
flieep,  is  preferable  to  that  of  horfes  at  grafs, 
owing  to  the  quantity  of  animal  juices  mixed 
with  their  food  in  chewing.  And  here  I  beg 
leave  to  remark  in  general,  that  the  fatter  the 
animal,  ceteris  paribus^  the  richer  the  dung. 

Human  ordure  is  full  of  oil  and  a  volatile 
alkaline  fait.  By  itfelf,  it  is  too  ftrong  a  ma¬ 
nure  for  any  land  •,  it  Ihould  therefore  be  made 
into  a  compoft  before  it  is  ufed.  The  dung  of 
carnivorous  animals  is  plentifully  llored  with 
oil.  Animals  that  feed  upon  feeds  and  grains 
come  next,  and  after  them  follow  thofe  which 
fubfift  upon  grafs  only. 

To  fuit  thefe  different  manures  to  their  pro¬ 
per  foils,  requires  the  greateft  judgment  of  the 
farmer;  as  what  may  be  proper  for  one  foil, 
may  be  highly  detrimental  to  another. 

In  order  to  ftrengthen  my  argument  in  favour 
of  oil  being  the  principal  food  of  plants,  I  muff 
beg  leave  to  obferve,  that  all  vegetables,  whofe 
feeds  are  of  an  oily  nature,  are  found  to  be  re¬ 
markable 
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markable  impoverifhers  of  the  foil,  as  hemp, 
rape,  and  flax  for  which  reafon,  the  beft  ma^ 
nures  for  lands  worn  out  by  thefe  crops,  are 
fuch  as  have  a  good  deal  of  oil  in  their  corripo- 
htion ;  but  then  they  mufl:  be  laid  on  with  lime, 
chalk,  marl,  or  foap-aflies,  fo  as  to  render  the 
oily  particles  nlifcible  with  Water. 

The  book  of  nature  may  be  difplayed,  to 
fhew  that  oily  particles  conftitute  the  nourifh- 
ment  of  plants  in  their  embryo  ftate  and,  by  a 
fair  inference,  we  may  fuppofe  that  fomething 
of  the  fame  nature  is  continued  to  them  as  they 
advance  in  growths  The  oily  feeds,  as  rape, 
hemp,  line,  and  turnip,  confift  of  two  lobes, 
which,  when  fpread  upon  the  furface,  form  the 
feminal  leaves.  In  them  the  whole  oil  of  the 
feed  is  contained.  The  moifture  of  the  atmo- 
fphere  penetrates  the  cuticle  of  the  leaves,  and, 
mixino;  with  the  oil,  conilitutes  an  emulfion  for 
the  nourilhment  of  the  plant.  The  fweetnefs 
of  this  balmy  fluid  invites  the  fly,  againfl:  which 
no  fufiicient  remedy  has,  as  yet,  been  difcover^ 
ai.  The  oleaginous  liquor  being  confumed, 
the  feminal  leaves  decay,  having  performed  the 
offlce  of  a  mother  to  her  tender  infant.  To 
perfohs  unacquainted  with  the  analogy  between 
plants  and  animals,  this  refiedion  will  appear 

ftrange* 
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Grange.  Nothing,  however,  is  more  demon- 
ftrable. 

The  leguminous  and  farinaceous  plants  keep 
their  placenta,  or  feminal  leaves,  within  the 
earth  j  in  which  fituation  they  fupply  the  tender 
germ  with  oily  nutriment,  until  its  roots  are 
grown  fufhciently  fbrong  to  penetrate  the  foil. — - 
The  curious  reader  will  find  this  fubjedt  treat¬ 
ed  of  at  large  in  the  third  eflay* 

It  is  ufual  to  talk  of  the  falts  of  the  earth  % 
but  chymiflry  has  not  been  able  to  difcover 
any  falts  in  land  which  has  not  been  manured, 
though  oil  may  be  readily  obtained  from  every 
foil,  the  very  fandy  ones  excepted. 

Marl,  though  a  rich  manure,  has  no  falts. 
It  is  thought  to  contain  a  fmall  portion  of  olea^^^ 
ginous  matter,  and  an  abforbent  earth,  of  a  na¬ 
ture  fimilar  to  limeftbne,  with  a  large  quantity 
of  clay  intermixed. 

Lime  mixed  with  clay  comes  hearefi:  to  the 
nature  of  marl  of  any  factitious  body  that  we 
know  of,  and  may  be  ufed  as  fuch,  where  it 
can  be  had  without  much  expence.  By  increa- 
fing  the  quantity  of  clay,  it  will  make  an  excel- 
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lent  compoft  for  a  light  fandy  foil  j  but  to 
make  the  ground  fertile,  woollen  rags,  rotten 
dung,  or  any  oily  manure,  fhould  be  incorpo¬ 
rated  with  it  fome  time  before  it  is  laid  on. 

It  is  a  received  opinion,  that  lime  enriches 
the  land  it  is  laid  upon,  by  means  of  fupply- 
ing  a  fait  fit  for  the  nourifliment  of  plants  *,  but 
by  all  the  experiments  that  have  been  made 
upon  lime,  it  is  found  to  contain  no  kind  of 
fait.  Its  operation  therefore  fhould  be  confi- 
dered  in  a  different  light.  By  the  fermentation 
that  it  induces,  the  earth  is  opened  and  divided, 
and,  by  its  abforbent  and  alkaline  quality,  it 
unites  the  oily  and  watery  parts  of  the  foil.  It 
allb  feems  to  have  the  property  of  colledling 
the  acid  of  the  air,  which  it  readily  forms  into 
a  neutral  fait,  of  great  ufe  in  vegetation. 

From  viewing  lime  in  this  light,  it  is  pro¬ 
bable  that  it  tends  to  rob  the  foil  of  its  oily 
particles,  and  in  time  will  render  it  barren,  un- 
lefs  we  take  care  to  fupport  it  with  rotten 
dung,  or  other  manures  of  an  oily  nature. 

As  light  fandy  foils  contain  but  a  fmall  por¬ 
tion  of  oleaginous  particles,  we  fhould  be  ex¬ 
tremely  cautious  not  to  overdo  them  with  lime ; 
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unlefs  we  can  at  the  fame  time  afTift  them  libe¬ 
rally  with  rotten  dung,  woollen  rags,  fhavings 
of  horn,  and  other  manures  of  an  animal  kind. 
Its  great  excellence,  however,  upon  a  fandy 
foil,  is  by  mechanically  binding  the  loofe  par¬ 
ticles,  and  thereby  preventing  the  liquid  parts 
of  the  manure  from  efcaping  out  of  the  reach 
of  the  radical  fibres  of  the  plants i 

Upon  clay  the  effedl  of  lime  is  different ,  for 
by  means  of  the  gentle  fermentation  that  it 
produces,  the  unfubdued  foil  is  opened  and  di¬ 
vided  ;  the  manures  laid  on  readily  come  into 
contadt  with  every  part  of  it ;  and  the  fibres  of 
the  plants  have  full  liberty  to  fpread  themfelves. 

It  is  generally  faid  that  lime  anfwers  better 
upon  fand  than  clay.  This  obfervation  will 
undoubtedly  hold  good  as  long  as  the  farmer 
continues  to  'lime  his  clay  lands  in  a  fcanty 
manner.  Let  him  treble  the  quantity,  and  he 
w'ill  then  be  convinced  that  lime  is  better  for 
clay  than  fand.  It  may  be  juitly  anfwered, 
that  the  profits  will  not  admit  of  the  expence. 
I  asree.  But  then  it  rnufl:  be  underftood  that 
it  is  the  application,  and  not  the  nature  of  the 
]ime,  that  fhould  be  called  in  queilion.  Clay, 
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well  limed,  will  fall  in  water,  and  ferment  with 
acids.  Its  very  nature  is  changed. 

Under  fuch  agreeable  circumftances,  the  air, 
rains,  and  dews  are  freely  admitted,  and  the 
foil  is  enabled  to  retain  the  nourifhment  that 
each  of  them  brings.  In  confequence  of  a  fer¬ 
mentation  raifed  in  the  foil,  the  fixed  air  is  feC 

at  liberty,  which  in  a  wonderful  manner  pro- 
'  motes  vegetation. 

It  is  the  nature  of  lime  to  attradb  oils  and 
diffolve  vegetable  bodies.  Upon  thefe  princi¬ 
ples  we  may  account  for  the  wonderful  effedls 
of  lime  in  the  improvement  of  black  moor- 

.A. 

land.  Moor-earth  confifls  of  diffolved,  and 
half-diflblved,  vegetable  fubftances.  It  is  full 
of  oil. — Lime  affimilates  the  one  and  difiblves 
the  other. 

\ 

Such  lands,  not  originally  worth  fourpence 
per  acre,  may  be  made,  by  paring,  burning, 
and  liming,  to  produce  plentiful  crops  of  tur¬ 
nips,  which  may  be  followed  with  oats,  barley, 
or  grafs-feeds,  according  to  the  inclination  of 

the  owner. - Thefe  obfervations,  however, 

are  rather  foreign  to  the  argument  of  the  pre- 
fen  t  eifav,  to  which  I  fhall  now  return. 
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To  the  univerfal  principle,  oil,  we  mud  add 
another  of  great  efBcacy,  though  very  little  un- 
derftood  ^  I  mean  the  nitrous  acid  of  the  air. 

That  the  air  does  contain  the  rudiments  of 
nitre,  is  demonftrable  from  the  manner  of  ma¬ 
king  falt-petre  in  the  different  parts  of  the 

world.  The  air  contains  no  fuch  fait  as  perfect 
nitre ;  it  is  a  fadlitious  fait,  and  is  made  by  the 
nitrous  acid  falling  upon  a  proper  matrix.  The 
makers  of  nitre  form  that  matrix  of  the  rubbiHi 
of  old  houfes,  fat  earth,  and  any  fixed  alkaline 
fait.  The  univerfal  acid,  as  it  is  called,  is  at- 
traded  by  thefe  materials,  and  forms  true  nitre,  * 
which  is  rendered  pure  by  means  of  cryftalliza- 
tion,  and  in  that  form  it  is  brought  to  us.  In 
very  hot  countries  the  natural  earth  forms  a  ma¬ 
trix  for  nitre,  which  makes  the  operation  very 
'Ihort. 

It  is  obferved  that  nitre  is  mod  pkontifully 
formed  in  winter,  when  the  wind  is  northerly : 
hence  we  may  underdand  the  true  reafon  why 
land  is  fertilifed  by  being  laid  up  in  high  ridges 
during  fhe  winter  months.  The  good  effeds 
of  that  operation  are  wholly  attributed  to  the 
mechanical  adion  of  the  frod  upon  the  ground. 
Light  foils,  as  well  as  the  tough  ones,  may  be 
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expofed  in  high  ridges,  but  with  fome  limita¬ 
tion,  in  order  to  imitate  the  mud  walls  in  Ger¬ 
many,  which  are  found,  by  experience,  to  col- 
le6t  confiderable  quantities  of  nitre  during  the 
winter. 

After  faying  fo  much  in  praife  of  nitre,  it 
will  be  expeded  that  I  Ihould  produce  fome 
proofs  of  its  efficay,  when  ufed  as  a  manure^ 
I  inuft  confefs  that  experiments  do  not  give 
us  any  fuch  proofs.  Perhaps  too  large  a  quan¬ 
tity  has  been  ufed  j  or  rather,  it  could  not  be 
reftored  to  the  earth  with  its  particles  fo  mi¬ 
nutely  divided,  as  when  it  remained  united 
with  the  foil,  by  means  of  the  chymiftry  of 
nature.  I  lliall  therefore  confider  this  nitrous 
acid,  or,  as  philofophers  call  it,  the  acidum  va~ 
gum^  in  the  light  of  a  vivifying  principle,  with 
whofe  operation  we  are  not  yet  fully  acquainted. 

I  have  already  obferved,  that  there  fubfifts  a 
ftrong  analogy  between  plants  and  animals. 
Oil  and  water  feem  to  make  up  the  nourifli- 
ment  of  both.  Earth  enters  very  little  into  the 
compofition  of  either.  It  is  obferved,  that  ani¬ 
mals  take  in  a  great  many  earthly  particles  at 
the  mouth,  but  they  are  foon  difcharged  by 
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urine  and  flool.  Vegetables  take  in  the  fmalleft 
portion  imaginable  of  earth  *,  and  the  reafon  is, 
they  have  no  way  to  difcharge  it. 

It  is  highly  probable,  that  the  radical  fibres 
of  plants  take  up  their  nourifhment  from  the 
earth,  in  the  fame  manner  that  the  ladeal  vefiels 
abforb  the  nutriment  from  the  inteftines  j  and 
as  the  oily  and  watery  parts  of  our  food  are 
perfectly  united  into  a  milky  liquor,  by  means 
of  the  fpittle,  pancreatic  juice,  and  bile,  be¬ 
fore  they  enter  the  la6leals,  we  have  all  the  rea¬ 
fon  imaginable  to  keep  up  the  analogy,  and 
fuppofe  that  the  oleaginous  and  watery  parts  of 
the  foil  are  alfo  incorporated,  previous,  to  their 
being  taken  up  by  the  abforbing  vefiek  of  the 

To  form  a  perfedt  judgment  of  this,  we  mull 
refled  that  every  foil,  in  a  ftate  of  nature,  has 
in  itfelf  a  quantity  of  abforbent  earth,  fuificient 
to  incorporate  its  inherent  oil  and  water  j  but 
when  we  load  it  witli  fat  manures,  it  becomes 
eflentially  neceflary  to  beftow  upon  it,  at  the 
fame  time,  fomething  to  alTimilate  the  parts. 
Lime,  foap-alhes,  kelp,  marl,  and  all  the  al¬ 
kaline  fubftances,  perform  that  office. 
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In  order  to  render  this  operation  vifible  to 
the  fenles : — DifTolve  one  drachm  of  RufTia  pot- 
afh  in  four  ounces  of  water;  then  add  one 
fpoonful  of  oil.  Shake  the  mixture,  and  it 
will  inftantly  become  an  uniform  mafs  of  a 
whitilh  colour,  adapted  to  all  the  purpofes  of 
vegetation* 

This  eafy  and  familiar  experiment  is  a  juft 
reprefentation  of  what  happens  after  the  opera¬ 
tion  of  Burn-baking,  and  confequently  may  be 
confidered  as  a  confirmation  of  the  hypothefis 
advanced. — — Let  us  attend  to  the  procefs. 

The  fward  being  reduced  to  afhes,  a  fixed 
alkaline  fait  is  produced.  The  moifture  of  the 
atmofphere  foon  reduces  that  fait  into  a  fluid 
ftate,  which,  mixing  with  the  foil,  brings  about 
an  union  of  the  oily  and  watery  parts,  in  the 
manner  demonftrated  by  the  experiment. 

When  the  under  ftratum  confifts  of  a  rich 
vegetable  mould,  the  effeds  of  Burn-baking 
will  be  lafting.  But  when  the  foil  happens  to 
be  thin  and  poor,  the  firft  crop  frequently  fuf. 
fers  before  it  arrives  at  maturity. 
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The  farmer  therefore,  who  is  at  the  expence 
of  paring  and  burning  a  thin  foil,  fhould  be¬ 
llow  upon  it  a  portion  of'  rotten  dung,  or 
lhambles  manure,  before  the  alhes  are  fpread,  in 
order  to  fupply  the  deficiency  of  oily  particles. 

In  confequence  of  this  prudent  management, 
the  crop  will  be  fupported  during  its  growth, 
^nd  the  land  will  be  preferved  in  health  and 
vigour, 

For  fuch  weak  lands,  it  is  highly  probable 
that  the  oil-compoft  defcribed  in  the  next  efiay, 
will  be  found  the  cheapefl  and  moft  efFedlual 
manure. 

Hitherto  I  have  confidered  plants  as  nouriflied 
by  their  roots.  I  fhall  now  take  a  view  of  them 
as  nourifhed  by  their  leaves.  An  attention  to 
this  part  of  the  vegetable  fyftem  is  eflentially 
neceflary  to  the  rational  farmer. 

Vegetables  that  have  a  fucculent  leaf,  fuch  as 
vetches,  peafe,  beans,  and  buck-wheat,  draw 
a  great  part  of  their  nourifhment  from  the  air, 
and  on  that  account  impoverifh-  the  foil  lefs 
than  wheat,  oats,  barley,  or  rye,  the  leaves  of 
which  are  of  a  firmer  texture. 


Rape 


[  2S  3 

Rape  and  hemp  are  oil-bearing  plants,  and, 
confequently,  impoverilhers  of  the  foil;  but 
the  former  lefs  fo  than  the  latter,  owing  to  the 
greater  fucculency  of  its  leaf. 

The  leaves  of  all  kinds  of  grain  are  fucculent 
for  a  time ;  during  which  period  the  plants 
take  little  from  the  earth;  but  as  foon  as  the 
ear  begins  to  be  formed,  they  lofe  their  foftnefs, 
and  diminifh  in  their  attradive  po'wer. 

m 

The  radical  fibres  are  then  more  vigoroufly 
employed  in  extrading  the  oily  particles  of  the 
earth,  for  the  nourifiiment  of  the  feed.  Such, ' 
I  apprehend,  is  the  courfe  of  nature. 


E  S  S  A  Y  II. 

On  a  rich  and  cheap  Compofl^ 

t 

IN  the  lafl:  effay  I  endeavoured  to  Ihew  that 
oil,  made  mifcible  with  water,  conftitutes 
the  chief  nourifiiment  of 'vegetables.  A  greater 
number  of  proofs  might  have  been  produced 
in  fupport  of  that  dodrine ;  but  I  flatter  myfelf 
that  thofe  already  advanced  will  be  thought 
fufficient. 


Having 
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Having  reafon  to  believe  that  my  theory  was 
founded  upon  fa61:s  and  experiments,  I  was  de- 
firous  of  converting  it  to  public  utility.  And 
as  I  apprehended  that  a  compoft  might  be  dif- 
covered,  upon  the  principles  advanced,  which 
would  come  cheap  to  the  farmer,  and  be  of 
eafy  carriage,  I  diligently  employed  myfelf  in 
profecuting  the  enquiry. 

In  the  courfe  of  inveftigation  I  took  care  to 
reafon  upon  proper  data,  carefully  avoiding 

every  degree  of  partiality  to  my  fyftem. - In 

philofophy  nothing  is  fo  delufive  as  prejudice. 

After  making  various  trials,  I  at  laft  difeo- 
vered  what  I  fo  ardently  fought  after';  but  as  ' 
I  have  not  the  vanity  to  think  my  experiments 
fufficiently  conclufive,  I  embrace  this  oppor¬ 
tunity  to  requeft  the  alTiftance  of  the  pra61;ical 
farmer,  in  order  that  the  merits  of  the  inven¬ 
tion  may  be  fully  determined. 

Should  my  theory  concerning  the  food  of 
plants  be  thought  erroneous,  the  compoft  will 
of  c-ourfe  be  difregarded.  But,  on  the  contar}% 
Ihould  it  be  agreed  to  that  oil,  made  mifcible 
with  water,  conftitutes  the  chief  nourifnment 

of 
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of  vegetables,  then  the  invention  will  probablf 
become  a  fubjedt  for  future  experiment. 

Though  theory  may  dire6t  our  enquiries,  yet 
experience  mull  at  laft  determine  our  opinions, 
for  which  reafon  I  propofe  to  enlarge  my  expe¬ 
riments  ;  and  as  I  have  no  other  view  but  the 
inveftigation  of  truth,  I  lhall  lay  them  faith¬ 
fully  before  the  public,  whether  they  prove 
fuccefsful  or  not. 

We  know  that  a  number  of  experiments, 
made  by  different  perfons  and  in  different  places, 
are  effentially  neceffary  towards  eflablilhing  the 
truth  of  any  received  opinion  in  Agriculture. 
How  much  more  neceffary  is  it  to  requeft  the  af- 
fiftance  of  the  practical  farmer,  in  determining 
the  merits  of  a  new  invention  ?  for  fuch  I 
efleem  the  compofl  I  here  communicate, 

Virgil,  indeed,  has  recommended  the  lees  of 
oil  as  a  manure,  and  the  ingenious  Dr.  Home  has 
mentioned  olive  oil;  but  neither  of  them  re- 
fledted  upon  the  abfolute  necefUty  of  rendering 
the  oil  mifcible  with  water,  by  means  of  an 
alkaline  fait. 

I 


I 
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I  judge  it  unneceflary  to  repeat  what  I  have 
already  advanced  upon  the  food  of  plants.  I 
lhall  therefore  refer  the  reader  to  the  firft  effay, 
as  it  contains  the  greatefl:  part  of  the  reafoning 
upon  which  the  following  compoft  is  founded. 

^0  make  Oil-Compoft, 

If  t  s  *  ^ 

Take  North- American  pot-afh  1 2  lb.  040 

Break  the  fait  into  fmall  pieces,  and 
put  it  into  a  convenient  velTel  with 
4  gallons  of  water.  Let  the  mix¬ 
ture  Hand  forty-eight  hours,  then 
add  coarfe  train-oil,  14  gallons  o  14  o 

lo  18  o 


In  a  few  days  the  fait  will  be  diffolved,  and 
the  mixture,  upon  ilirring,  will  become  nearly 
uniform. 

t 

Take  14  bufhels  of  fand,  or  20  of  dry  mould. 
Upon  thefe  pour  the  above  liquid  ingredients. 
Turn  this  compofition  frequently  over,  and  in 

i 

fix  months  it  will  be  fit  for  ufe. 

When  the  liquid  ingredients  are  put  to  one 
two  hogfheads  of  water,  a  liquid  compofi: 

will 
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/ 

will  be  formed^  which  muft  be  ufed  with  a 
water-^caft. 

I  apprehend  that  the  above  quantity  will  be 
found  fufiicient  for  an  acre ;  my  trials,  however, 
do  not  give  me  fufiicient  authority  to  determine 
upon  this  point* 

For  the  convenience  of  carriage,  I  have  di-^ 
re6ted  no  more  earth  to  be  ufed  than  will  effec-^ 
tually  take  up  the  liquid  ingredients.  But  if 
the  farmer  choofes  to  mix  up  the  compofl  with 
the  mould  of  his  field,  I  would  advife  him  to 
ufe  a  larger  portion  of  eardi,  as  he  will  thereby 
be  enabled  to  diftribute  it  with  more  regularity 
upon  the  furface.  I  have  not  yet  had  any  ex- 
tenfive  trial  of  its  efficacy  upon  meadow  grounds; 
but  I  prefume  that  whatever  will  nourifh  corn, 
will  alfo  feed  the  roots  of  grafs.  When  ufed 
Upon  fuch  lands,  it  ffiould  be  put  on  during  a 
rainy  feafon,  and  probably  the  liquid  form  will 
be  found  more  eligible  than  the  folid. 

All  kinds  of  cattle  muft  be  kept  off  the  lands 
for  fome  time,  as  they  will  bite  the  grafs  too 
clofe  in  queft  of  the  fait  contained  in  the  com- 
poft,  which  I  have  found  to  be  the  cafe  in  fmall 
trials. 

‘  I  ' 
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I  fhall  here  obferve,  that  the  oil-compoft  is 
only  intended  to  fupply  the  place  of  rape-duft, 
foot,  woollen  rags,  and  other  expenfive  hand- 
dreffings.  It  is  in  all  refpedts  inferior  to  rotten 
dung :  where  that  can  be  obtained,  every  kind 
of  manure  mufh  give  place  to  it. 

At  the  fame  time  that  dung  affords  nourifh- 
ment,  it  opens  the  pores  of  the  earth.  Hand- 
dreflings,  on  the  contrary,  give  food  to  plants, 
but  contribute  little  towards  loofening  the  foil. 
.This  is  an  ufefui  and  practical  diftindion,  and 
may  be  applied  through  all  the  variety  of  ma¬ 
nures  made  ufe  of  by  the  farmer. 

r 

I  prefume  that  the  oil-compofl  refembles  the 
natural  food  of  plants  *,  but  I  fubmit  that,  as 
well  as  every  thing  elfe,  to  experience,  our  un¬ 
erring  guide. 

It  may  be  objeded,  that  it  has  not  undergone 
the  putrid  ferment ^  to  attenuate  the  oily  par¬ 
ticles.  The  ufe  of  rape-duft,  foot,  horn  fha- 
vings,  and  woollen  rags  take  off  that  objedion, 
and  at  the  fame  time  confirm  the  theory  upon 
which  the  above  compoft  is  founded. 


I 
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1  do  not  take  upon  me  to  dire6t  the  experi¬ 
enced  farmer  in  the  manner  of  ufing  this  new 
compoft.  I  would  have  every  perfon  apply  it 
in  the  way  moll  agreeable  to  himfelf.  Many 
things  will  occur  to  the  pradical  hufbandman, 
that  no  reafoning  of  the  philofopher  could  fore¬ 
fee.  By  attending  to  the  different  ways  of 
ufing  it,  we  may  reap  cohfiderable  advantages. 
Improvements  may  be  colledted  even  from  the 
higheft  degree  of  mifmanagement. 

Fadls  mull  ever  be  the  foundation  of  our 
reafoning.  Without  them  the  philofopher  is  a 
kind  of  Ignis  fatuus,  Inflead  of  unfolding  na¬ 
ture  he  covers  her  with  a  cloud,  and  endeavours, 
as  it  were,  to  bring  old  Chaos  back  again  into 
the  world* 

Should  I  prefume  to  inftru6l  the  farmer  iil 
the  management  of  the  compoft,  I  would  re¬ 
commend  it  to  be  fown  immediately  after  the 
grain,  and  both  harrowed  in  together^ 

The  following  experiment,  though  trifling  in 
its  own  nature,  gave  me  the  firfl  encouragement 
to  profecute  the  fubjedl  upon  a  larger  fcale.— ^ 
I  took  four  pots,  N°,  i,  2,  3,  4. 
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N®.  I.  contained  12  lb.  of  barren  fand,  with 
1  oz.  of  the  fand  oil-compoft. 

\ 

N°.  2. — 12  lb.  of  fand,  without  any  mixture. 

N°.  3. — 1 2  lb.  of  fand,  with  4  oz.  of  flaked 
lime. 

N®.  4. — 12  lb.  of  fand,  with  4  oz.  of  the 
fand  oil-compoft.  > 

In  the  month  of  March,  I  put  fix  grains  of 
wheat  into  each  pot,  and  during  the  fummer  I 
occafionally  watered  the  plants  with  filtered 
water.  All  the  time  that  the  plants  were  con- 
fuming  the  farina,  I  could  obferve  but  little 
difference  in  their  appearance.  But  after  one 
month’s  growth  I  remarked  that  N°.  i.  was  the 
beft.  N°.  2.  the  next.  N°.  3.  the  next.  N°.  4. 
much  the  worft. 

/ 

In  Auguft,  I  made  the  following  obferva- 
tions. 


N°.  I.  had  five  fmall  ears,  which  contained 
a  few  poor  grains. 


c 


N°.  2. 
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2.  had  three  fmall  ears,  which  fcarce  de- 
ferved  the  name  of  ears,  containing  a  few  grains, 
much  inferior  in  goodnefs  to  the  former. 

s 

N°.  3.  had  no  ears.  Only  I  obferved  two 
very  fmall  ones  within  their  refpeclive  fheaths, 
which,  for  want  of  vegetable  ftrength,  never 
made  their  appearance. 

N°.  4.  had  no  ears  •,  the  ftalks  appearing 
ftunted  in  their  growth. 

I  removed  the  plants  from  their  pots,  and 
took  a  view  of  the  roots  of  each. 

1.  The  roots  tolerably  large,  and  well 

2.  The  roots  not  fo  large. 

N®.  3.  The  roots  very  fhort  and  fmall. 

N°.  4.  The  roots  much  the  Ihorteft,  with 
the  appearance  of  being  ricketty. 

Upon  this  experiment  I  remark : 

I.  That  the  oil-compoft  may  be  confidered 

as  a  vegetable  food :  but  that,  when  uled  too 

liberally. 
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liberally,  the  alkaline  fait  will  burn  up  the 
roots  of  the  plant,  and  hinder  vegetation.  For 
which  reafon  I  would  recommend  the  compoft 
to  be  expofed  to  the  influence  of  the  air,  for 
fome  months,  before  it  is  laid  on. 

2.  That  lime  contains  no  vegetable  food,  and 
is,  in  its  own  nature,  an  enemy  to  vegetation. 
It  is,  however,  of  excellent  ufe  in  affifling  ve¬ 
getation,  in  the  manner  defcribed  in  the  firft 
effay. 

My  experiments  teach  me,  that  all  kinds  of 
foils  may  be  benefited  by  this  manure.  The 
limeflone,  gravelly,  fandy,  and  chalky  foils 
feem  to  require  it  moil.  The  rich  loams  and 
good  clays  have  nourifhment  within  themfelves, 
and  {land  more  in  need  of  the  plow  than  the 
dunghill. 

It  is  obferved  by  farmers,  that  rape-duff 
feldom  fucceeds  with  fpring-corn,  unlefs  plenti¬ 
ful  rains  fall  within  a  few  weeks  after  fowing* 
I  have  more  than  once  made  the  fame  obferva- 
tion  upon  the  oil-compoff,  which  induces  me 
to  recommend  it  for  winter  crops  only.  Froiti 
.  the  un61:uoufnefs  of  its  nature,  it  is  more  than 
probable  that  it  fhould  lie  expofed  for  a  long 

C  2  .  time 
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time  to  the  influence  of  the  weather,  which  be-' 
neflt  it  is  deprived  of  when  ufed  for  barley,  and 
fuch  crops  as  are  fown  late  in  the  fpring.  I  am 
confirmed  in  this  idea,  from  repeated  experi¬ 
ments  made  with  the  compofl:  upon  turnips, 
which  generally  proved  unfuccefsful.  But  at 
the  fame  time  I  invariably  found  that  thofe  parts 
of  the  field  on  which  the  compofl:  had  been 
fpread,  produced  the  befl:  crops  of  grain  the 
following  year.  From  this  flow  manner  of  gi¬ 
ving  its  virtues,  it  feems  to  be  an  improper 
drefling  for  all  plants  that  have  a  quick  vege¬ 
tation. 

Agreeable  to  the  theory  advanced  in  the  firflr 
effay,  I  prefume  that  all  lands,  which  have 
been  exhaufted  by  frequent  crops,  are  robbed 
of  their  oily  particles,  and  confequently  have 
become  barren.  The  oil-compofl:,  as  it  plen¬ 
tifully  reftores  particles  fimilar  to  thofe  that  are 
carried  off,  has  a  fair  appearance  of  proving  an 
excellent  reftorative.  To  lands  under  fuch  cir- 
cumftances,  lim.e  is  the  worfl:  manure  that  can 
be  applied. 

This  lafl:  obfervation  naturally  leads  me  to 
wifli  for  a  general  hiftory  of  manures,  upon 
found  and  rational  principles.  I  cannot  help 

reo;ard' 


[  37  ] 

regarding  that  necefifary  part  of  hufbandry  as  a 
fubjedl  but  imperfedlly  underftood.  Whoever 
fucceeds  in  that  difficult  talk,  will  prove  him- 
felf  a  real  friend  to  mankind.  Without  it,  Ao-ri- 
culture  mufh  remain  a  vague  and  uncertain 
ftudy. 


ESSAY  III. 

j , 

On  Vegetation^  and  the  Analogy  hetzveen  Plants  and 

Animals. 

VEgetables  are  placed  in  a  middle  degree 
between  animals  and  minerals.  They 
are  fuperior  to  minerals,  in  having  organized 
parts ;  but  inferior  to  animals,  in  being  delli- 
tute  of  fenfation. 

As  they  are  fixed  to  a  place,  they  have  few 
offices  to  perform.  An  increafe  of  body  and 
maturation  of  their  feed,  feems  all  that  is  re¬ 
quired  of  them.  For  thefe  purpofes  providence 
has  wifely  bellowed  upon  them  organs  of  a 
wonderful  mechanifm.  The  anatomical  invelli- 
gation  of  thefe  organs,  is  the  only  rational  me¬ 
thod  of  arriving  at  any  certainty  concerning 
the  laws  of  the  vegetable  oeconomy.  Upon 

C  3  this 
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this  fubjeft  Dr.  Hales  judiciouH/  obferves, 
‘‘  that  as  the  growth  and  prefervation  of  vege- 
table  life  is  promoted  and  maintained,  as  in 
animals,  by  the  very  plentiful  and  regular 
motion  of  their  fluids,  which  are  the  vehicles 
“  ordained  by  nature  to  carry  nutriment  to 
every  part,  it  is  therefore  reafonable  to  hope 
‘‘  that  in  them  alfo,  by  the  fame  method  of 
enquiry,  conflderable  difcoveries  may  in  time 
‘  be  made,  there  being,  in  many  refpedbs,  a 
great  analogy  between  plants  and  animals.” 

The  feed  of  a  plant,  after  it  has  dropt  from 
the  ovarium,  may  be  confidered  as  an  impreg-- 
nated  ovum,  within  which  the  embryo  plant 
is  fecurely  lodged.  In  a  few  days  after  it  has 
been  committed  to  the  earth,  we  may  difcern 
the  rudiments  of  the  future  plant.  Every  part 
appears  to  exifl:  in  miniature.  The  nutritive 
juices  of  the  foil  infmuate  themfelves  between 
the  original  particles  of  the  plant,  and  bring 
about  an  extenfion  of  its  parts.  This  is  what 
is  called  the  growth  of  the  vegetable  body. 

With  regard  to  this  increafe  by  addition  and 
extenfion,  there  feems  to  be  a  great  analogy  be¬ 
tween  the  animal  and  vegetable  kingdoms.  In 

a  former  effay  I  endeavoured  to  prove,  that 

oily 
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oily  pardcles  conftitiite  the  chief  nourifhment 
of  plants  and  animals ;  and  as  I  apprehend  that 
much  depends  upon  a  proper  inveftigation  of 
the  fubjedi:,  I  lhall  occafionally  introduce  fome 
other  proofs  in  fupport  of  my  opinion. 

Every  one  knows  that  animals,  inftead  of 
being  ftrengthened,  are  enfeebled  by  a  fupply 
of  improper  nourifhment.  It  is  the  fame  thing 
with  regard  to  vegetables  •,  but  with  this  diffe¬ 
rence,  that  animals  refufe  whatever  is  improper, 
while  vegetables,  from  their  paffive  nature, 
muff  be  content  with  what  v/e  give  them. 

When  a  farmer  once  becomes  acquainted 
with  the  nature  of  the  food  of  plants,  he  will 
find  himfelf  rationally  inffru6led  in  the  man- 

V 

ner  of  compounding  dunghills,  and  the  ap¬ 
plication  of  the  various  manures  made  ufe  of 
in  hufbandry.  At  prefent  no  part  of  rural 

oeconomy  is  fo  imperfedly  underffood. - But 

to  return. 

T'he  impregnated  ovum  of  every  animal,  af¬ 
ter  it  has  paffed  down  the  Fallopian  tube,  and 
fixed  itfelf  to  the  bottom  of  the  uterus,  is  found 
to  contain  the  tender  embryo  within  two  mem¬ 
branes  called  Chorion  and  Amnion.  In  this 

fituatioa 
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fituation  the  embryo  could  not  long  fubfift 
without  a  fupply  of  nourilhment.  Nature  has 
therefore  bellowed  upon  it  a  placenta  and 
umbilical  chord,  through  which  the  blood  and 
juices  of  the  mother  are  tranfmitted,  for  its  pre- 
fervation  and  increafe. 

Seeds  are  difpofed  by  providence,  nearly  in 
the  fame  manner.  They  have  two  coverings, 
anfwering  to  the  Chorion  and  Amnion,  and  two 
lobes  which  perform  the  office  of  the  placenta. 
Thefe  lobes  conflitute  the  body  of  the  feed, 
and,  in  the  farinaceous  kinds,  they  are  the  flour 
of  the  grain.  Innumerable  fmall  veflTels  run 
through  the  fubflance  of  the  lobes,  which,  uni¬ 
ting  as  they  approach  the  feminal  plant,  form 
a  fmall  chord  to  be  inferred  into  the  body  of 
the  germ.  Through  it  the  nutriment  fupplied 
by  the  placenta,  or  lobes,  is  conveyed  for  the 
prefervation  and  increafe  of  the  embryo  plant. 

In  order  that  I  may  be  clearly  underflood,  it 
will  be  necefTary  to  obferve,  that  the  lobes  of 
farinaceous  grains  are  fixed  in  the  earth.  They 
are  therefore  improperly  termed  feminal  leaves, 
being  rather  the  placenta,  or  cotyledons  of  the 
plant.  On  the  contrary,  vegetables  that  have 
an  oily  feed,  as  rape,  hemp,  line,  and  turnip. 
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carry  their  lobes  upward,  and  fpread  them  iip-« 
on  the  furface,  in  the  form  of  broad  leaves, 
Thefe,  though  they  perform  the  oflice  of  a 
placenta,  are  properly  feminal  leaves  j — and'  to 
this  diftindtion  I  fhall  adhere, 

Plate  I.  Fig.  i.  reprefents  the  body,  or  pla¬ 
centa,  of  a  bean,  with  its  germ,  radicle,  um¬ 
bilical  chord,  and  ramifications. —  a.  The  germ. 
h.  The  body,  or  placenta,  with  the  umbilical 
chord  and  ramifications. —  r.  The  radicle. 

Fig.  3.  reprefents  the  placenta,  or  feed-leaves, 
of  a  turnip,  with  its  radicle  and  germ. —  a.  The 

germ. —  h.  The  placenta,  or  feed-leaves, - - 

c.  The  radicle, 

Fig.  4.  reprefents  the  germ  of  a  grain  of 
wheat,  with  its  root  and  capfule,  containing 
the  milky  juice  for  the  nourifhment  of  the  ten¬ 
der  plant. —  a.  The  origin  of  the  crown. - - 

h.  The  pipe  of  communication  between  the  firfl 
roots  and  the  crown. —  c.  The  grain  with  its  firfl 
roots. 

To  illuftrate  the  fubje(5l  of  vegetation,  let  ns 
take  a  view  of  what  happens  to  a  bean,  after 
jt  has  been  committed  to  the  earth. 


In 
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In  fev/  days,  fooner  or  later,  according  to  the 
temperature  of  the  weather  and  difpofition  of 
the  foil,  the  external  coverings  open  at  one  end, 

'  and  difclofe  to  the  naked  eye  part  of  the  pla¬ 
centa,  or  body  of  the  grain.  This  fubftance 
confifts  of  two  lobes,  between  which  the  femir 
nal  plant  is  fecurely  lodged.  Soon  after  the 
opening  of  the  membranes,  a  fharp-pointed 
body  appears.  This  is  the  root.  By  a  kind 
of  principle,  which  feems  to  carry  with  it  fome 
appearance  of  inftin6l,  it  feeks  a  paffage  down¬ 
wards,  and  fixes  itfelf  into  the  foil.  At  this 
period  the  root  is  a  fmooth  and  polifhed  body^ 
and  perhaps  has  but  little  power  to  abforb  any 
thing  from  the  earth,  for  the  nutriment  of  the 
germ. 

The  two  lobes  now  begin  to  feparate,  and 
the  germ,  with  its  leaves,  may  plainly  be  dif- 
covered.  As  the  germ  increafes  in  fize,  the 
lobes  are  further  feparated,  and  the  tender  leaves 
being  clofely  joined,  pufli  themfeives  forward 
in  the  form  of  a  wedge. 

Thefe  leaves  take  a  contrary  diredlion  to  the 
root.  Influenced  by  the  fame  miraculous  in- 
ftindl,  if  I  may  be  allowed  the  expreflion,  tliey 
feek  a  paflTage  upward,  which  having  obtained, 

they 
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they  lay  afide  their  wedge-like  form,  and  fpread 
themfelves  in  a  horizontal  diredion,  as  being 
the  beft  adapted  for  receiving  the  rains  and 
dews. 

The  radicle,  every  hour  increafing  in  ilze  and 
vigour,  pufhes  itfelf  deeper  into  the  earth,  from 
which  it  now  draws  fome  nutritive  particles.  At 
the  fame  time  the  leaves  of  the  germ,  being  of 
a  fucculent  nature,  affifl:  the  plant,  by  attradl- 
ing  from  the  atmofphere  fuch  particles  as  their 
tender  veffels  are  fit  to  convey.  Thefe  particles, 
however,  are  of  a  watery  kind,  and  have  not, 
in  their  own  nature,  a  fufiiciency  of  nutriment 
for  the  increafing  plant. 

Vegetables  and  animals,  during  their  .tender 
ftates,  require  a  large  fhare  of  balmy  hourifh- 
rnent.  As  foon  as  an  animal  is  brought  into 
life,  the  milk  of  its  mother  is  fupplied  in  a 
liberal  ftream,  while  the  render  germ  feems  only 
to  have  the  crude  and  watery  juices  of  the 
earth  for  its  fupport.  In  that,  however,  we 
are  deceived.  The  author  of  nature,  with  equal 
-  eye,  watches  over  the  infancy  of  all  his  works* 
The  animal  enjoys  the  milky  humour  of  its 
parent.  The  vegetable  lives  upon  a  fimilar 

fluid,  though  differently  fupplied.  For  its  ufc 

the 
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the  farinaceous  lobes  are  melted  down  into  a, 
milky  juice,  which,  as  long  as  it  lafts,  is  con¬ 
veyed  to  the  tender  plant  by  means  of  innume¬ 
rable  fmall  velTels,  which  are  fpread  through  the 
'  fubftance  of  the  lobes.  Thefe  veflels,  uniting 
into  one  common  trunk,  enter  the  body  of  the 
germ,  and  perform  the  office  of  an  umbilical 
chord.  Without  this  fupply  of  balmy  liquor, 
the  plant  muft  inevitably  have  perifhed,  its  root 
being  then  too  fmall  to  abforb  a  fufficiency  of 
food,  and  its  body  too  weak  to  affimilate  it  into 
nouriffiment,  See  Plate  i.  Fig.  i. 

Turnips,  and  all  the  tribe  of  Brafficas,  in 
oppofition  to  the  leguminous  and  farinaceous 
plants,  fpread  their  feminal  leaves  upon  the 
furface,  Thefe  leaves  contain  all  the  oil  of  the 
feed,  which,  when  diluted  by  the  moifture  of 
the  atmofphere,  forms  an  emulfion  of  the  moft 
nourifhing  quality.  How  fimilar  is  this  juice 
to  the  milk  of  animals  !  On  account  of  its 
fweetnefs,  the  feminal  leaves  are  greedily  de-  • 
voured  by  the  fly. 

This  demonflirably  proves  that  oU  conftitutes: 
the  nourifhment  of  plants  in  their  tender  ftate; 
and,  by  a  fair  inference,  we  may  fuppofe  that  it 
alfo  nourifhes  th^m  as  they  advance  in  growth. 
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A  grain  of  wheat,  as  foon  as  the  germ  has 
made  its  appearance,  fhews  the  milky  liquor  to 
the  naked  eye-,  but  the  umbilical  chord,  with 
its  ramifications,  can  only  be  difcovered  by  the 
afiiftance  of  the  niceft  glafies.  As  the  plant 
increafes  in  fize  the  balmy  juice  diminifhes,  till 
at  lafi:  it  is  quite  exhaufted.  The  umbilical 
chord  then  dries  up,  and  the  external  covering 
of  the  grain  appears  connedled’  to  the  root  in 
the  form  of  a  Ihrivelled  bag.  See  Plate  i. 
Fig.  2.  c. 

Here  is  no  mortality.  From  the  moment  that 
the  feed  is  lodged  in  its  parent  earth,  the  vege¬ 
tative  foul  begins  its  operations,  and,  in  one 
continued  miracle,  proves  the  wifdom  and  boun¬ 
ty  of  an  almighty  providence.,  * 

It  is  worthy  of  obfervation,  that  farinaceous 
vegetables  and  oviparous  animals  are  nourifhed,^ 
in  their  tender  ftates,  nearly  in  the  fame  m  anner. 

We  have  already  feen  that  the  embryo  plant 
is  fupported  by  the  farina  melted  down  into  a 
milky  liquor,  and  conveyed  into  its  body  by 
means  of  an  umbilical  chord,  at  a  time  when 
the  radicle  was  unable  to  fupply  a  fufficiency 
of  nutriment. 

An 
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Ail  oviparous  animal,  from  the  time  that  it 
IS  brought  into  light,  feems  to  receive  all  its 
nourifhment  from  without.  This,  however,  is 
only  an  appearance.  The  yolk  of  the  egg^ 
remaining  intire  during  incubation,  is  received 
into  the  body  of  the  animal,  and,  in  a  manner 
fimilar  to  the  palTage  of  the  milky  juice  of  the 
vegetable^  is  flowly  conveyed  into  the  veffels 
of  the  tender  chick.  ’Thus  a  fweet  nourifhment 
is  prepared  at  a  time  when  neither  the  induftry 
of  the  animal,  nor  the  attention  of  its  mother, 
could  have  procured  a  fufficient  fupply. 

How  beautiful  are  the  general  laws  of  pro¬ 
vidence  !  The  more  we  explore  them ^  the  more 
we  have  caufe  for  wonder  and  afconifhment. 
Every  thing  is  wifely  difpofed  ;  nothing  is  for¬ 
tuitous  :  all  is  order,  regularity,  and  wifdom. 


ESSAY  IV. 

\ 

On  Steeps, 

TH  E  fteeping  of  feeds  in  prolific  liquors 
is  not  of  modern  invention.  The  Ro-- 
mans,  who  were  good  hufbandmen,  have  left 
us  feveral  receipts  for  the  fteeping  of  grain,  in 

order 
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order  to  increafe  the  powers  of  vegetation.  •  In 
England,  France,  Italy,  and  in  all  countries 
where  Agriculture  has  been  attended  to,  v/e  fee 
a  variety  of  liquors  recommended  for  the  fame 

purpofe. - Good  nourifhment  has  ever  been 

obferved  to  add  ilrength  and  vigour  to  all  vege¬ 
tables.  Hence  it  was  natural  to  fuppofe  that, 
by  filling  the  vefTels  of  the  grain  with  nourifii- 
ing  liquors,  the  germ,  with  its  roots,  would  be 
invigorated.  How  far  this  reafoning  is  founded 
upon  juft  principles,  remains  to  be  examined. 


For  my  part,  I  am  not  an  advocate  for  fteeps. 
All  my  experiments  demonftrate  that  they  have 
no  inherent  virtue.  I  have  more  than  once 
fown  the  fame  feed,  fteeped  and  unfteeped,  and 
though  all  other  circumftances  'were  minutely 
alike,  yet  I  never  could  obferve  the  leaft  diffe¬ 
rence  in  the  growth  of  the  crop.  I  confefs  that 
when  the  light  feeds  are  ikimmed  off,  as  in  the 
operation  of  brining,  the  crop  will  be  improved, 
and  difeafes  prevented :  but  thefe  advantages 
proceed  from  the  goodnefs  of  the  grain  fown, 
and  not  from  any  prolific  virtue  of  the  fteep. 


I  am  happy  in  not  being  fmgular  in  my  ob- 
jedion  to  fteeps.  Many  rational  farmers  have 
been  induced  to  quit  their  prejudices,  and  are 

now 
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convinced,  from  their  own  trials,  that  therd 
is  no  dependence  upon  prolific  liquors,  though 
ever  fo  well  recommended.— Some  people  have 
been  hardy  enough  to  perfuade  themfelves,  that 
the  tillering  of  wheat  may  be  fo  much  increafed 
by  invigorating  the  grain,  that  only  one  half 
of  the  feed  will  be  required* 

Duhamel,  one  of  the  moft  accurate  of  the 
experimental  liulbandmen,  and  a  moft  excellent 
pliilofopher,  fpeaks,  in  the  ftrdngeft  termsj 
againft  the  praftice  of  fteeping,  fo  far  as  it  fup- 
pofes^an  impregnation  of  vegetative  particles. 
I  lhall  not  here  repeat  his  experiments.  I  Jhall 
only  obferve,  that  they  are  fuch  as  any  farmer 
may  make.  They  are  plain  and  conclufive. 

r 

Good  feed,  when  fown  upon  land  in  excellent 
tilth,  will  always  produce  a  plentiful  crop. 
The  bell  of  grain  impregnated  to  the  full  with 
tfte  moft  approved  fteep,  and  fown  upon  land 
indifferently  prepared,  _  will  for  ever  balk  the 
hopes  of  the  farmer. 

I  do  not  prefume  to  condemn  the  praftice 
in  pofitive  terms,  becaufe  my  experiments  are 
againft  it.  Other  experiments  may  be  oppofed 
to  mine.  I  lhall  therefore  reft  the  whole  upon 
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a  defcription  of  what  happens  to  the  grain  after 
it  has  been  committed  to  the  earth,  and  hope 
that  I  fhall  be  able  to  explain  myfelf  with  fuf- 
dcient  perfpicuity.^ — ^-The  fubjedl  is  curious, 

■  and  the  difcuflion  of  it  not  very  difficult. 

A  grain  of  wheat  contains,  within  two  capfules, 
a  confiderable  ffiare  of  flour j  which,  when  melted 
down  into  a  liquor  by  the  watery  juices  of  the 
earth,  confliitutes  the  nouriffiment  of  the  tender 
plant,  until  its  roots  are  grown  fufficiently  large 
to  abforb  their  own  food.  Here  is  evidently  a 
ftorehoufe  of  nutriment.  And  from  that  idea 
it  is  plain  that  the  plumpefl:  grains  are  the  molt 
eligible  for  feedi 

•Some  have  imagined  that  poor  grains  may  be 
fo  impregnated,  as  to  make  them  equal  in 
vegetative  force  to  the  largefl:.  I  have  more 
than  once  made  the  experiment,  and  am  con¬ 
vinced  that  plump  feeds,  of  the  fame  heap,  are 
fuperior  in  goodnefs  to  the  fmall  ones,  though 
ever  fo  carefully  macerated.  The  farina  being 
the  food  of  the  embryo  plant,  it  follows  that 
the  vegetative  powers  will  be  increafed  in  pro¬ 
portion  to  its  quantity^ 
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I  have  fproiited  all  kinds  of  grain  in  a  variety 
of  ileeps,  and  can  affure  the  farmer,  that  the 
radicle  and  germ  never  appeared  fo  vigorous 
and  healthy,  as  when  fp routed  by  elementary 
water  :  an  argument  that  the  feed  requires  no 
afliftance.  The  fame  heep,  when  applied  in 
quantity  to  the  foil,  will  undoubtedly  invigorate 
the  roots,  and  nourifh  the  plant ;  but  in  that 
cafe  it  operates  in  common  v/ith  other  manures, 
and  lofes  the  idea  of  a  fteep. 

As  nitre,  fea-falt,  and  lime,  are  generally 
added  to  the  fteeps,  I  have  conflantly  obferved 
that  their  application  rendered  the  radicle  and 
germ  yellow  and  fickly :  a  plain  proof  that  they 
were  unnaturally  ufed  at  that  feafon.  Did  the 
farina  need  any  additional  particles,  it  might  be 
fuppofed,  that  broth  made  of  the  flelh  of  ani¬ 
mals  would  be  the  moft  agreeable.  To  be 
fatisfied  of  that,  I  fprouted  fome  grains  in  beef 
broth,  and  an  equal  number  in  fimpie  water. 
The  refult  was,  that  the  radicle  and  germ  pro¬ 
duced  by  the  broth,  v/ere  weaker  and  lefs  heal¬ 
thy  than  the  others  fprouted  by  the  pure  ele¬ 
ment.  They  were  afterwards  fov/n,  but  I  could 
perceive  no  apparent  difference  in  the  crop. 


For 
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From  thefe,  and  many  other  reafons,  I  am 
induced  to  think  that  all  invigorating  fteeps  are 
only  additional  troubles  and  expence  to  the 
farmer.  Corredt  experiments  do  not  feem  to 
prove  their  efficacy. 

It  is  cuftomary  for  the  farmer  to  briiie  his 
feed-wheat  and  afterwards  to  lime  it,  with  a 
view  to  prevent  the  fmut.  Some  late  impro¬ 
vers  ridicule  this  piece  of  prabtice,  but  with¬ 
out  reafon.  The  brine  and  lime,  by  a  kind 
of  corrofion,  a6ls  upon  fuch  feeds  as  are  in- 
fe(S:ed  with  fmut.  Laid  year  I  faw  a  land  of 
wheat  fown  with  fmutty  grain,  and  four  fifths 
of  the  crop  came  up  infe6led,  while  the  other 
lands  in  the  fame  field  were  free  from  the  dif- 
eafe.  And  here  I  beg  leave  to  obferve,  that  I 
confine  my  idea  of  fleeps  to  the  fuppofed  power 
of  giving  to  feeds  a  vegetative  force  by  means 
of  certain  ■prolific  liquors  v/hich  are  thought  to 
invigorate  the  germ,  by  mixing  with  the  farina- 
ceous  part  of  the  feed. 

X  V 

To  fum  up  all.  I  ffiall  venture  to  fay,  that 
plump  feed  clear  of  weeds,  and  land  v/ell  pre¬ 
pared  to  receive  it,  will  feldom  difappoint  the 
expe6lations  of  the  farmer :  and  upon  thefe  he 
ffiould  rely  for  the  goodnefs  of  his  crop. 
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ESSAY  V. 

On  the  Roots  of  V/heat, 

IT  is  not  fufficient  for  the  farmer  to  be  ac¬ 
quainted  with  the  nature  of  the  different  foils. 
He  fhould  alfo  know  the  fhape  of  the  roots  of 
fuch  plants  as  are  ufed  in  field-hufbandry.  The 
foil  and  roots  are  fo  intimately  connected,  that 
the  knowledge  of  both  becomes  effential. 


I  have  feledted  the  roots  of  wheat  for  the  fub- 
jedl  of  the  prefent  effay.  That  grain,  being  the 
moft  valuable^  demands  our  greateft  attention. 

Wheat  has  two  fets  of  roots.  The  firft  comes 
immediately  from  the  grain  ;  the  other  fhoots 
from  the  crown  fome  time  after.  I  fhall  di- 
ll'inguifh  them  by  feminal  and  coronal  roots. 

Plants,  according  to  their  fpecies,  obferve  a 
regular  uniformity  in  the  manner  of  fpreading 
their  roots  ^  for  which  reafon  the  fame  grain 
cannot  be  continued  long  upon  the  lame  foil. 
It  is  not  that  each  takes  from  the  earth  fuch 
particles  as  are  congenial.  The  food  of  all 

plants  is  the  fame^  only  fome  require  more, 

fome 
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fome  lefs.  Some  take  it  near  the  furface,  others 

leek  it  deeper. - This  opens  to  our  view  a 

noble  field  of  infl;ru6lion.  A  careful  infpedtion 

A 

of  a  healthy  root  will  at  once  demonflrate  the 
bias  of  nature.  An  examination  of  the  foil 
will  lliew  how  far  they  will  coincide.  This  is 
the  rational  bafis  of  the  change  of  fpecies. 


Wheat  being  fubjedt  to  the  feverity  of  winter, 
its  roots  are  wonderfully  difpofed  to  withfland 
the  inclemency  of  the  feafon.  A  view  of  their 
lhape  will  diredl  us  in  the  manner  of  fowing 
that  grain  to  the  moft  advantage  *,  and  at  the 
fame  time  enable  us  to  account  for  fome  of  the 
phenomena  obfervable  in  the  growth  of  it. 


I  have  obferved  that  wheat  has  a  double  root. 
The  firft,  or  feminal  root,  is  pufhed  out  at  the 
fame  time  with  the  germ,  which,  together  with 
the  farina,  nourilhes  the  plant  until  it  has  form¬ 
ed  its  crown.  Plate  i.  Fig.  4. — '  a.  The  origin 
of  the  crown. —  b.  The  pipe  of  communication, 
c.  The  grain  with  its  feminal  root. 


When  the  crown  has  become  fufficiently 
large,  it  detaches  a  number  of  ftrong  fibres, 
which  pufh  themfelves  obliquely  downwards. 
Thefe  are  the  coronal  roots.  A  fmall  pipe  pre- 
ferves  the  communication  between  them  and  the 

D  3  feminal 
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feminal  roots.  It  makes  an  efTential  part  of  the 
plant,  and  is  obferved  to  be  longer  or  Ihorter, 
according  to  the  depth  that  the  feed  has  been 
buried.  It  is  remarkable,  however,  that  the 
crown  is  always  formed  juft  within  the  furface.  . 
Its  place  is  the  fame,  v/hether  the  grain  has  been 
fown  deep  or  fuperficial.  I  believe  I  do  not 
err  when  I  call  this  vegetable  infiinbi.  As  the 
increafe  and  fru6tification  of  the  plant  depends 
Upon  the  vigorous  abforption  of  the  cormiaL 
roots,  it  is  no  wonder  that  they  fhould  fix  them- 
feives  fo  near  the  furface,  where  the  foil  is  al¬ 
ways  the  richeft. 

In  the  northern  counties  wheat  is  generally 
fown  late.  When*  the  froft  comes  the  coronal 
roots,  being  young,  are  frequently  chilled. 
This  inconvenience,  however,  may  eafily  be 
prevented  by  fowing  more  early,  and  burying 
the  feed  deeper.  The  feminal  roots  being  out 
of  the  reach  of  the  froft,  will  then  be  enabled 
to  fend  up  nourilhment  to  the  crown,  by  means 
of  the  pipe  of  communication. 

Plate  I.  Fig.  2.  reprefents  a  plant  of  wheat 
fown  at  a  proper  depth. —  a.  The  crown  with 
'  its ’roots. —  The  pipe  of  communication. — 
c.  The  feminal  roots,  with  the  capfule  of  the 
grain. 


Plate 


N 


\ 


[  55  ] 

Plate  2.  Fig.  5.  fliews  a  plant  of  wheat  fown 

fuperficial. —  a.  The  crown  and  roots. —  h.  The 

\ 

pipe  of  communication. —  c.  The  feminal  roots, 
and  capfule  of  the  grain. 

» 

* 

Hence  it  is  obvious  that  wheat,  fown  luper- 
ficially,  mull  be  expofed  to  the  feverity  of  the 
froll  from  the  fhortnefs  of  the  pipe  of  commu¬ 
nication.  The  plant,  in  that  fituation,  has  no 
benefit  from  its  double  root.  On  the  contrary, 
when  the  grain  has  been  properly  covered,  the 
feminal  and  coronal  roots  are  kept  at  a  reafonable 
diflance. — — The  crown,  being  well  nourifhed 
during  the  v/inter,  fends  up  numerous  flalks  in 

the  fpring. - On  the  tillering  of  the  corn,  the 

goodnefs  of  the  crop  principally  depends.  A 
field  of  wheat,  fov/n  in  equi-diftant  rows  by  the 
drill- plow,  always  makes  a  better  appearance 
than  one  fown  by  the  harrows.  In  the  one,  the 
pipe  of  communication  is  long  •,  and  in  the 
other,  fliort. 

From  thefe  anatomical  fadls  many  pra6lical 
advantages  may  be  reaped.  I  Ihall  not  here  re¬ 
late  them.  They  will  readily  occur  to  the  dif- 
eerning  hufbaudman.  - 
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ESSAY  VI. 

I 

\ 

On  Vegetation  the  Motion  of  the  Sap. 

ANimal  bodies,  from  the  nature  of  their 
ftrudlure,  are  liable  to  difeafes.  Vege-^ 
tables,  being  Id's  complicated,  have  fev/er  maT 
ladies.  The  laws  of  the  animal  oeconomy  are 
difcovered  by  anatomical  infpedlion.  The  ve-» 
getable  oeconomy  has  the  fame  foundation. 

Malpighi  and  Grew,  unknown  to  each  other^ 
undertook  the  anatomy  of  plants  nearly  about 
the  fame  time.  The  engravings  that  they  have 
left  us  are  lafling  monuments  of  their  induftry 
and  attention.  Many  things,  however,  have 
been  found  out  fince  their  days.  Many  things 
remain  yet  to  be  difcovered. 

The  general  and  obvious  parts  of  a  plant  are 
five.  The  root,  the  ftem,  the  branches,  the 
leaves,  the  flower.  The  component  parts  of 
thefe  divifions  are  Ample  in  comparifon  to  the 
animal  body.  The  offices  of  a  vegetable  being 
only  increafe  and  fru6lification,  there  was  no 
neceffity  for  a  complicated  ftrudure. 

A 
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A  good  microfcope  difcovers  the  conflitucnc 
parts  of  a  plant  to  be,  i.  A  very  thin  outer 
rind.  2.  An  inner  rind,  much  thicker  than  the 
former.  3.  A  blea,  of  a  fpungy  texture..  4.  A 
vafcular  feries.  5.  A  flefhy  fubftance,  which 
anfwers  to  the  wood  of  a  tree,  or  flirub.  6.  Py¬ 
ramidal  velfels  contained  within  the  flefh.  And, 
7.  A  pith. 

Whatever  part  of  the  plant  we  examine,  we 

obferve  thefe,  and  no  more.  The  root,  its 

afcending  ftalk,  and  defcending  fibre,  are  one, 

and  not  three  fubftances.  This  reduces  the 

/ 

entire  vegetable  to  one  body,  and  what  appears 
in  the  flower  tb  be  many  parts,  are  only  the 
extremities  of  the  feven  above-mentioned.  The 
cup  terminates  the  outer  bark.  The  inner  rind 
ends  in  the  otiter  petals.  The  blea  forms  the 
inner  petals.  The  vafcular  feries  ends  in  the 
ne6taria.  The  flefh  makes  the  filaments.  The 
pyramidal  veflels  form  the  receptacle.  The 
pith  furniflies  the  feeds  and  their  capfules. 

Words  not  being  able  to  convey  an  adequate 
idea  of  thefe  parts,  I  muft  beg  leave  to  refer  the 
reader  to  the  excellent  engravings  of  Dr.  Hill, 
as  publiflied  in  his  Vegetable  Syllem. 

As 
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As  I  apprehend  that  his  refearches  into  the 
vegetable  creation  are  more  minute  than  thofe 
of  his  predeceiTors,  I  have  followed  him  in  the 
enumeration  of  the  conftituent  parts  of  a  plant. 
He  has  juftly  recommended  the  black  helebore 
as  the  propereft  fubje(5l  for  dilTe^lion.  It  is  a 
perennial  plant  of  a  firm  texture,  and  not  too 
complex,  confiiling  only  of  a  root,  radical 
leaves,  and  a  flower  ftem, 

A  careful  maceration  of  the  parts,  a  good 
microfcope,  and  a  mofl:  delicate  touch,  are  ef- 

t. 

fentially  necelTary  towards  inveftigating  the 
fl:ru6lure  of  vegetable  bodies. 


Trees,  fiirubs,  and  herbs  are  organized  in  the 
fame  manner  ^  but  the  colour  and  thicknefs  of 
their  component  parts  are  different,  according 
to  their  refpeccive  natures. 

The  outer  bark  is  the  firfc  thing  that  prefents 
itfelf  to  our  view.  '  It  has  the  appearance  of  a 
fine  film  full  of  irregular  mefhes,  though  in 
reality  it  confifts  of  two  m.embranes,  with  a 
ieries  of  veffels  betv/een  them.  Thefe  take  their 
courfe  upwards,  and  as  they  advance  towards 
the  cup  of  the  flower  inofculate  with  the  fmall 
veffels  of  the  inner  bark,  into  which  they  pour 

part 
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part  of  the  juices  they  have  received  from  the 
earth  and  the  atmofphere.  The  fine  meihes 
ferve  the  purpofes  of  inhalent  or  exlialent  pores, 
according;  to  the  circumftances  of  the  weather. 


The  inner  bark  is  much  thicker  than  the 
outer.  It  is  made  up  of  feverai  flakes  laid 
evenly  upon  one  another,  each  of  v/hich  confifl:$ 
of  two  membranes  inclofing  a  feries  of  veflels. 
Thefe  communicate  freely  through  the  whole 
fubftance  of  the  rind,  and  as  they  inofculate 
with  the  veflTels  of  the  outer  bark,  fo  they  aifo 
communicate  with  thofe  of  the  blea,  ^ 

The  blea  lies  immediately  under  the  inner 
bark.  It  is  one  compleat  and  fingle  fubftance, 
uniform  in  its  ftruflure.  It  is  of  a  confiderable 
thicknefs,  and  is  made  up  of  beds  of  hexagonal 
cells.  In  the  angles  formed  by  thefe  cells,  we 
obferve  the  veiTels  of  the  blea.  They  pour 
their  contents  into  the  cells,  which  appear  to  be 
refervoirs  for  the  water  iiubibed  by  the  plant. 


Underneath  the  blea,  lies  the  fourth  fubftance 
called  the  Vafcular  Series.  Its  ftrufture  is  ex¬ 
tremely  fimple,  being  a  fingle  courfe  of  greenifli 
veflels  lodged  between  two  membranes.  It  ter- 
rninates  in  the  neftaria.  At  a  certain  feafon  of 

the 
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the  year,  the  juices  of  the  vafcular  feries  are 
very  mucilaginous.  They  are  particularly  fo 
in  the  holly,  and  feem  to  be  more  elaborated 
than  thofe  of  the  blea.  Its  velfels  have  a  free 
communication  with  the  wood  and  blea. 

The  favourers  of  a  circulation  alfert  that, 
through  thefe  velfels,  the  returning  fap  defcends  v 
but  by  the  moll  accurate  experiments  of  Dr. 
Hales,  it  appears  that  the  vegetable  juices  do. 
rife  and  fall  in  the  fame  feries  of  velfels,  and 
confequently  have  no  circulation. 

The  wood,  or  flefliy  part  of  a  plant,  comes: 
next  to  be  examined.  In  this  the  life  of  the  ve¬ 
getable  feems  to  be  placed.  It  is  imiverfal  in  the 
plant,  and  is  made  up  of  llrong  fibres.  From 
k  all  the  other  parts  are  produced.  It  llioots 
a  pith  inward,  and  a  rind,  blea,  and  vafcular 
feries  outward.  The  filaments  in  the  flower, 
which  are  elfential  parts  in  the  produdlion  of 
new  plants,  are  continuations  of  it.  And  as' 
the  feed-velfels  are  portions  of  the  pith,  fo  are 
the  petals  and  ne6laria  continuations  of  the 
rind,  blea,  and  vafcular  feries  •,  all  which  the 
plant  Ihoots  outward.  Through  every  part  of 
the  wood,  or  flelh,  there  are  velJels  that  carry 
a  juice  highly  elaborated,  the  greateft  part  of 

which 
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ivhich  has  undergone  the  concodion  of  the  rinds, 
blea,  and  vafcular  feries.  The  woody  fibres 
conftitute  an  order  of  vefiTels,  which  are  named 
Tracheas.  Thefe  are  filled  with  elailic  air,  and 
may  be  difcovered,  by  the  eye,  in  the  wood  of 
all  trees.  The  Tracheae  make  up  an  arterial 
fyflem,  and  fupply  the  place  of  the  heart  in 
animals.  Being  filled  with  air,  they  become 
fubje<d:  to  the  alternacies  of  heat  and  cold. 
Their  ufe  fhall  be  explained  hereafter. 

The  pyramidal  vefiels  are  fpread  through  all 
the  fubftance  of  the  fiefh,  and,  as  they  advance 
upwards,  their  ramifications  inofculate,  fo  as 
to  prevent  any  poffible  obflruftion  of  the  fap. 
Their  juices,  as  I  have  obferved,  are  highly  ela¬ 
borated,  having  pafied  through  all  the  orders 
of  fap-vefiels.  It  will  here  be  necefiary  to  re¬ 
mark,  that  the  fides  of  thefe  vefiels  are  con- 
ilantly  in  contact  with  the  Trachem;  fo  that, 
from  the  nature  of  their  fituation,  they  mufi, 
at  all  times,  be  fubjed  to  the  vicifiitudes  of  the 
weather.  The  pyramidal  vefiels  communicate 
with  the  pith,  which  remains  to  be  defcribed. 

The  pith  is  to  be  found  in  all  trees,  flirubs, 
and  plants.  It  occupies  the  centre,  but  is  not 

always  regularly  continued.  When  examined 

hr 
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by  a  inicrofcope,  it  has  the  appear aiice  of  a 
number  of  veficles,  and  is  of  an  unilorm  ftruc- 
tiire.  It  does  not  appear  to  be  abfoiutely  necef- 
fary  to  vegetation^  as  v/e  often  obferve  elms, 
and  other  trees,  to  live  and  thrive  without  it.  In 
trees  it  is  found  in  the  branches,  being  obliterated 
in  the  trunk.  The  veflels  of  the  flefir  commu¬ 
nicate  vdth  it.  From  them  it  receives  a  fluid*, 
and  probably  it  is  the  receptacle  of  foine  part 
of  the  fap.  In  extreme  dry  weather  fuch  a 
ftore  may  be  necefiary. 

Tranfverfe  fe6lions  of  the  ribs  of  leaves  dif- 
cover  it.  When  minutely  traced,  it  is  found 
to  run  up  to  the  ovarium,  where  it  forms  the 
feeds  and  their  capfules. 

From  this  furvey  of  the  anatomy  of  a  plant,' 
it,  is  evident  that  there  is  a  correfpondence  be¬ 
tween  all  its  parts.  By  means  of  a  variety  of 
flrainers,  different  juices  are  prepared  from  the 
fame  mafs.  Matter,  confidered  as  matter,  has 
no  fhare  in  the  qualities  of  bodies.  It  is  from 
the  arrangement  of  it  that  v/e  have  fo  many 
different  fubftances  in  nature.  We  may  eat  the 
earth,  and  we  may  drink  the  v/ater  that  moilfens 
it,  and  yet,  from  the  modification  of  its  parts,  it 
is  capable  of  producing  both  bread  and  poifon. 

We 
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We  rcafon  improperly,  when  we  fay  that 
every  plant  takes  from  the  earth  fuch  particles  as 
are  natural  to  it.  A  lemon,  ingrafted  upon  an 
orange  flock,  is  capable  of  changing  the  fap  of 
the  orange  into  its  own  nature,  by  a  different 
arrangement  of  the  nutritive  juices.  A  mafs 
of  innocent  earth  can  give  life  and  vigour  to 
the  bitter  aloe,  and  to  the  fweet  cane  j  to  the 
cool  houfe-leek,  and  to  the  fiery  muflard  •,  to 
the  nourifhing  grains,  and  to  the  deadly  night- 
fhade. 


The  fibres  of  a  root  are  fuppofed  to  be  fimple 
capillary  tubes  :  but,  upon  a  minute  infpedlion, 
we  difcover  them  to  confifl  of  the  feven  com¬ 
ponent  parts  of  the  plant.  At  their  extremities 
we  obferve  a  fptmgy  kind*  of  excrefence  pierced 
with  innumerable  fmall  holes.  Through  thefe 
the  nutritive  juices  of  the  earth  are  abforbed. 
When  a  plant  has  been  pulled  up,  it  will  be 
retarded  in  its  growth,  until  nature  has  renewed 
that  fpungy  nipple. 

The  bark  and  leaves  of  a  plant  imbibe,  at 
proper  fealbns,  the  moiflure  of  the  atmofphere. 
At  other  times  they  perfpire  the  fuperfluous 
nourifhment.  This  opens  to  our  view  an  ex- 
tenfive  profpedt  of  the  vegetable  ceconomy. 

^  Wc 
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We  have  already  feen  that  all  the  parts  of  d 
plant  are  the  fame.  They  only  differ  in  fhape. 
The  roots  are  formed  lharp  and  pointed,  to 
make  their  paffage  eafier  through  the  earth. 
The  leaves  are  made  broad,  to  catch  the  moi- 
fture  of  the  air  with  more  readinefs.  When  the 
root  of  a  tree  happens  to  be  elevated,  inffead 
of  being  retained  v/ithin  the  earth,  it  affumes 
the  appearance  of  a  perfebt  plant,  with  leaves 
and  branches.  Experiments  Ihew  us  that  a 
young  tree  may  have  its  branches  placed  in  the 
earth,  and  its  roots  elevated  in  the  air  j  and  in 
that  inverted  ftate  it  will  continue  to  live  and 
grow* 

The  air  contains,  efpecially  during  the  fummef 
months,  all  the  principles  of  vegetation.  Oil 
for  the  perfefl  food,  water  to  dilute  it,  and  falts 
to  affirnilate  it.  Thefe  are  greedily  abforbed  by 
the  veffels  of  the  leaves  and  bark,  and  conveyed 
to  the  innermoft  parts  of  the  plant  for  its  growth 
and  fruflification.  When  the  air  happens  to 
be  cold  and  moift,  this  abforption  takes  place. 
When  it  is  hot  and  dry,  the  fame  veffels  throw 
off  the  fuperfluous  moifliure  by  perfpiration. 
In  animals,  the  kidneys  and  pores  of  the  ikin 
carry  off  the  fuperfiuity.  The  vegetable'  not-^ 
having  kidneys,  perfpires  more  than  the  animal. 

Dr. 
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Dr.  Haifes  has  demohftrated  that  this  perTpira- 
tion  is  corifiderable.  I  fhall  here  tranfcribe  his 

i 

ilatical  experiments  upon  the  fun-flower,  for 
the  benefit  of  thofe  who  may  not  have  an  op¬ 
portunity  of  examining  the  original. 


-  July  3,  1724.  In  order  to  find  out  the 
quantity  imbided  and  perfpired  by  the  fun- 
flower,  I  took  a  garden-pot  (Plate  1.  Fig.  6.) 

‘‘  with  a  large  fun-flower,  3  feet  +1  high, 
which  was  purpofeiy  -planted  in  it  when 

I 

“  young :  it  was  of  the  large  annual  kind. 


I  covered  the  pot  with  a  plate  of  thin  mill- 
‘‘  ed  lead,  and  cemented  all  the  joints  fafc,  fa 
as  no  vapour  could  pafs,  but  only  air,  thro’ 
a  fmall  glafs  tube,  nine  inches  long,  which 
was  fixed  purpofeiy  near  the  Item  of  the  plant, 
“  to  make  a  free  communication  with  the  out- 
“  ward  air,  and  that  under  the  leaden  plate. 


“  I  cemented  alfo  another  fhort  glafs  tube,  c, 
into  the  plate,  two  inches  long  and  one  inch 
“  in  diameter.  Through  this  tube  I  watered 
the  plantj  and  then  flopped  up  alfo  the 
holes,  dj  at  the  bottom  of  the  pot  with 
corks. 

I 
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I  weighed  this  plant  and  pot,  morning  and 

evening,  for  fifteen  feveral  days,  from  July  3 

“  to  Augufl  8,  after  which  I  cut  off  the  plant 

clofe  to  the  leaden  plate,  and  then  covered 

the  flump  well  with  cement,  and  upon  weigh- 

ing  found  there  perfpired  through  the  un- 

glazed  porous  pot  two  ounces  every  twelve 

hours  day,  which  being  allowed  in  the  daily 

‘‘  weighing  of  the  plant  and  pot,  I  found  the 

greateft  perfpiration  of  twelve  hours,  in  a 

very  warm  dry  day,  to  be  one  pound  fourteen 

‘‘  ounces  *,  the  middle  rate  of  perfpiration,  one 

pound  four  ounces.  The  perfpiration  of  a  dry 

/ 

warm  night,  without  any  fenfibie  dew,  was 
about  three  ounces ;  but  when  any  fenfibie, 
though  fmall  dew,  then  the  perfpiration  was 
‘‘  nothing;  and  when  a  large  dew,  or  fome  little 
‘‘  rain  in  the  night,  the  plant  and  pot  was  in- 
creafed  in  weight  two  or  three  ounpes.  , 

I 

N.  B.  I  ufed  avoirdupois  weights. 

I  cut  off  all  the  leaves  of  this  plant,  and 
“  laid  them  in  five  feveral  parcels,  according 
to  their  feveral  fizes,  and  then  meafured  the 
furface  of  a  leaf  of  each  parcel,  by  laying 
“  over  it  a  large  lattice  made  with  threads,  in 
‘‘  which  the  little  fquares  were  a  quarter  of  an 
inch  each  ;  by  numbering  of  which  I  had  the 
furface  of  the  leaves  in  fquare  inches,  which, 

multiplied 


I 


[  6;  ] 

multiplied  by  the  number  of  the  leaves  in  the 
‘‘  correfponding  parcels,  gave  me  the  area  of 
“  all  the  leaves  •,  by  which  means  I  found  the 
“  furface  of  the  whole  plant,  above  ground,  to 
“  be  equal  to  56 1 6  fquare  inches,  or  39  fquare 
feet. 

I  dug  up  another  fun-flower,  nearly  of  the 
“  fame  fize,  which  had  eight  main  roots^  reach- 
‘‘  ing  fifteen  inches  deep  and  fideways  from  the 
ftem:  it  had  befides  a  very  thick  bulh  of 
“  lateral  roots,  from  the  eight  main  roots,  which 
extended  every  way  in  a  hemifphere,  about 
nine  inches  from  the  ftem  and  main  roots. 

^Mn  order  to  get  an  eftimate  of  the  length 
‘‘  of  all  the  roots,  I  took  one  of  the  main  roots, 
‘‘  with  its  laterals,  and  m.eafured  and  weighed 
them*,  and  then  weighed  the  other  feven  roots, 
with  their  laterals ;  by  which  means  I  found 
“  the  fum  of  the  length  of  all  the  roots  to  be  no 
‘‘  lefs  than  1448  feet. 

And  fuppofing  the  periphery  of  thefe  roots, 
at  a  medium,  to  be  o.  1 3 1  of  an  inch,  then 
their  furface  will  be  2276  fquare  inches,  or 
15.8  fquare  feet;  that  is  equal  to  0.4.  of  fur- 
face  of  the  plant  above  ground. 

E  .2  If 
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Ifj  as  above,  twenty  ounces  of  water,  at  z 
medium,  perfpired  in  twelve  hours  day,  (/.  e.) 
thirty- four  cubick  inches  of  water,  (a  cubick 
‘‘  inch  of  water  weighing  254  grains)  then  the 
thirty-four  cubick  inches  divided  by  the  fur- 
‘‘  face  of  all  the  roots,  is— 2286  fquare  inches 
(/.  e.)  Afd-  Is^tV;  this  gives  the  depth  of 
water  imbibed  by  the  whole  furface  of  the 
roots,  viz.  ?V  part  of  an  inch. 

“And  the  furface  of  the  plant  above  ground 
“  being  5616  fquare  inches,  by  which  dividing 
“  the  thirty-four  cubick  inches,  viz. 

“  this  gives  the  depth  perfpired  by  the  whole 
“  furface  of  the  plant  above  ground,  viz.  rh 
“  part  of  an  inch. 

“  Hence,  the  velocity  with  which  water  en- 
ters  the  furface  of  the  roots  to  fupply  the  ex- 
pence  of  perfpiration,  is  to  the  velocity  with 
“  which  their  fap  perfpires,  as  165:67,  or  as 
“  A  :  ihy  or  nearly  as  5:2. 

“  The  area  of  the  tranfverfe  cut  of  the  mid- 
“  die  of  the  flem  is  a  fquare  inchj  therefore 
“  the  areas,  on  the  furface  of  the  leaves,  the 
“  roots  and.  fbem.,  are  5616,  2276.  i. 

‘‘  The  velocities  in  the  furface  of  the  leaves, 
“  roots,  and  tranfverfe  cut  of  the  ftem,  are 

“  sained 
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“  gained  by  a  reciprocal  proportion  of  the 
furfaces. 
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‘‘  Now,  their  perfpiring  34  cubick  inches  in 
twelve  hours  day,  there  muft  fo  much  pafs 
throuo-h  the  ftem  in  that  time  *,  and  the  velo- 
city  would  be  at  the  rate  of  34  inches  in 
“  twelve  hours,  if  the  ftem  were  quite  hollow.” 


‘‘  In  order  therefore  to  find  out  the  quantity 
of  folid  matter  in  the  ftem,  July  27,  at  7. 
“  a.  m.  I  cut  up  even  with  the  ground  a  fun- 
flower;  it  weighed  3  pounds;  in  thirty  da)"s  it 
was  very  dry,  and  had  wafted  in  all  2  pounds 
4  ounces ;  that  is  k  of  its  whole  weight :  fo 
here  is  a  fourth  part  left  for  folid  parts  in  the 
“  ftem,  (by  throwing  a  piece  of  green  fun-flow- 
er  ftem  into  water,  I  found  it  very  near  of 
the  fame  fpecifick  gravity  with  water)  which 
“  filling  up  fo  much  of  the  ftem,  the  velocity 
of  the  fap  muft  be  increafed  proportionably, 
viz.  T  part  more,  (by  reafon  of  the  reci- 
‘‘  procal  proportion)  that  34  cubick  inches 
‘‘  may  pafs  the  ftem  in  twelve  hours  ;  whence 
its  velocity  in  the  ftem  will  be  45  3  inches  in 
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twelve  hours,  fuppofmg  there  be  no  circu- 
‘‘  lation,  nor  return  of  the  fap  downwards. 

If  there  be  added  to  34,  (which  is  the  leaft 
‘‘  velocity)  f  of  it  =  1 1  this  gives  the  greateft 
velocity,  viz.  45!.  The  fpaces  being  as 
3  :  4.  the  velocities  will  be  4 :  3  : :  45} :  34. 

But  if  we  fuppofe  the  pores  in  the  fur- 
face  of  the  leaves  to  bear  the  fame  propor- 
“  tion  as  the  area  of  the  fap-velTels  in  the  ftem 
do  to  the  area  of  the  ftem  ^  then  the  velocity 
both  in  the  leaves,  root,  and  ftem,  ^will  be  in- 
creafed  in  the  fame  proportion. 

“  A  pretty  exa61:  account  having  been  taken 
“  of  the  weight,  fize,  and  furface  of  this  plant, 
and  of  the  quantities  it  has  imbibed  and  per- 
“  fpired,  it  may  not  be  improper  here  to  enter 
into  a  comparifon  of  what  is  taken  in  and  per- 
fpired  by  a  human  body,  and  this  plant. 

The  weio-ht  of  a  w^ell-fized  man  is  equal  to 
1 60  pounds  :  the  weight  of  the  fun-fiower  is 
3  pounds fo  their  weights  are  to  each  other 
as  160  :  3,  or  as  53 :  I. 

“  The  furface  of  fuch  human  body  is  equal 
y  to  15  fquare  feet,  or  2160  fqiiare  inches. 

The 
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“  The  furface  of  a  fun-flower  is  5616  fquare 
inches ;  fo  its  furface  is,  to  the  furface  of  a 
human  body,  as  26 :  10. 

The  quantity  perfpired  by  a  man  in  twenty- 
four  hours  is  about  31  ounces,  as  Dr.  Keill 
found.  Vid.  Medic.  Stat.  Britan,  p.  14. 

The  quantity  perfpired  by  the  plant,  in  the 
fame  time,  is  22  ounces,  allowing  two  ounces 
for  the  perfpiration  of  the  beginning  and  end- 
ing  of  the  night  in  July,  viz.  after  evening, 
and  before  morning  weighing,  juft  before  and 
after  night, 

‘‘  So  the  perfpiration  of  a  man  to  the  fun- 
flower  is  as  141  :  100. 

Abating  the  fix  ounces  of  the  thirty-one 
ounces,  to  be  carried  off  by  refpiration  from 
the  lungs  in  the  twenty-four  hours  *,  (which 
I  have  found  by  certain  experiment  to  be  fo 
“  much,  if  not  more)  the  tv/enty-flve  ounces 
multiplied  by  438,  the  number  of  grains  in 
‘‘  an  ounce  avoirdupois.,  the  produ6l  is  10,950 
grains;  which  divided  by  254,  the  number 
of  grains  in  a  cubick  inch  of  -water,  gives 
‘‘  43  cubick  inches  perfpired  by  a  man:  which 
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divided  by  the  fiirface  of  his  body,  viz.  2 1 6(3 
fquare  inches,  the  quotient  is  nearly  to  part 
of  a  cubick  inch  perfpired  off  a  fquare  inch  in 
twenty-four  hours.  Therefore  in  equal  fur- 
faces,  and  equal  times,  the  man  perfpires 
To,  the  plant  ttt,  or  as  50 :  15. 

Which  excefs  in  the  man  is  occafioned  by 
the  very  different  degrees  of  heat  in  each :  for 
the  heat  of  the  plant  cannot  be  greater  than 
the  heat  of  the  circumambient  air,  which  heat 
in  fummer  is  from  25  to  35  degrees  above 
'  ‘  the  freezing  point ;  but  the  heat  of  the  warm- 
“  eft  external  parts  of  a  man’s  body  is  54  fuch 
degrees,  and  the  heat  of  the  blood  64  de- 
grees  ;  which  is  nearly  equal  to  water  heated 
to  fuch  a  degree  as  a  man  can  well  bear  to 
hold  his  hand  in,  ftirring  it  about ;  which 
heat  is  fufiicient  to  make  a  plentiful  eva- 
poration. 

Sirree  then  the  perfpirations  of  equal 
areas  in  a  man  and  a  fun-fiower  are  to  each 
other  as  165 :  50,  or  as  3t:  I ;  and  fince  the 
«  degrees  of  heat  are  as  2  :  i,  muft  not  the  fum 
or  quantity  of  the  areas  of  the  pores  lying  in 
equal  furfaces,  in  the  man  and  fun-flower,  be 
as  It:  i?  for  it  feems  that  the  quantities  of 
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the  evaporated  fluid  will  be  as  the  degrees  of 
heat,  and  the  fum  of  the  areas  ^of  the  pores, 
taken  together. 

‘‘  Dr.  Keill,  by  ^flimating  the  quantities  of 
the  feveral  evacuations  of  his  body,  found 
‘‘  that  he  eat  and  drank,  every  24  hours,  4 
‘‘  pounds  10  ounces. 

The  fun-flower  imbibed  and  perfpired  in 
theTame  time  22  ounces  •,  fo  the  man’s  food, 
to  that  of  the  plant,  is  as  74  ounces  to  22 
ounces,  or  as  7 :  2, 

But,  compared  bulk  for  bulk,  the  plant 
“  imbibes  1 7  times  more  frefh  food  than ,  the 
“  man :  for  dedu6ting  5  ounces,  which  Dr. 
‘‘  Keill  allows  for  the  foces  alvi^  there  will  re- 
m.ain  4  pounds  5  ounces  of  frefh  liquor,  which 
enters  a  man’s  veins ;  and  an  equal  quantity 
paflfes  off  every  24  hours.  Then  it  will  be 
found,  that  17  times  more  new  fluid  enters 
the  fap-veflels  of  the  plant,  and  paffes  off  in 
24  hours,  than  there  enters  the  veins  of  a  man, 
and  paffes  off  in  the  fame  time. 

“  And  fince,  compared  bulk  for  bulk,  the 
plant  perfpires  17  times  more  than  the  man, 

it 
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it  was  therefore  very  necefTary,  by  giving  it 
“  an  extenfive  furface,  to  make  a  large  provifion 
for  a  plentiful  perfpiration  in  the  plant,  which 
has  no  other  way  of  difcharging  fuperfluities  ; 
“  whereas  there  is  provifion  made  in  man,  to 
carry  off  above  half  of  what  he  takes  in,  by 
other  evacuations. 

For  fince  neither  the  furface  of  his  body 
was  extenfive  enough  to  caufe  fufficient  exha- 
lation,  nor  the  additional  reek,  arifing  from 
the  heat  of  his  blood,  could  carry  off  above 
half  the  fluidwhich  was  necelfary  to  be  dlF 
charged  every  24  hours ;  there  was  a  neceffity 
of  providing  the  kidneys  to  percolate  the 
other  half  through. 

And  whereas  it  is  found  that  1 7  times  more 
enters,  bulk  for  bulk,  into  the  fap-veffels  of 
the  plant,  than  into  the  veins  of  a  man,  and 
“  goes  off  in  24  hours :  one  reafon  of  this 
greater  plenty  of  frefh  fluid  in  the  vegetable 
than  the  animal  body,  may  be,  becaufe  the 
fluid  which  is  filtrated  through  the  roots 
immediately  from  the  earth,  is  not  near 
fo  full  freighted  with  nutritive  particles 
as  the  chyle  which  enters  the  ladeals  of 
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animals  which  defed  it  was  necelTary  to 
“  fupply  by  the  entrance  of  a  much  greater 
quantity  of  fluid.  And  the  motion  of  the 
‘‘  fap  is  thereby  much  accelerated,  which  in  the 
heartlefs  vegetable  would  otherwife  be  very 
‘‘  flow;  it  having  probably  only  a  progreflive 
“  and  not  a  circulating  motion,  as  in  animals. 
Since  then  a  plentiful  perfpiration  is  found  fo 
neceffary  for  the  health  of  a  plant  or  tree,  it  is 
probable  that  many  of  their  diftempers  are 
owing  to  a  flioppage  of  this  perfpiration,  by 
“  inclement  air. 

“The  perfpiration  in  men  is  often  flopped 
“  to  a  fatal  degree;  not  only  by  the  inclemency 
“  of  the  air,  but  by  intemperance,  and  violent 
“  heats  and  colds.  But  in  the  more  temperate 
“  vegetable,  perfpiration  can  be  flopped  only 
“  by  inclement  air ;  unlefs  by  an  unkindly  foil, 
“  or  want  of  genial  mioiflure,  it  is  deprived  of 
“  proper  or  fuflicient  nourifhirient. 

“  As  Dr.  Keiil  obferved  in  himfelf  a  confl- 
“  derable  latitude  of  degrees  of  healthy  perfpi- 
“  ration,  from  a  pound  and  a  half  to  3  pounds; 
“  I  have  alfo  obferved  a  healthy  latitude  of 
“  perfpiration  in  this  fun-flovver,  from  16  to  28 
ounces,  in  twelve  hours  day.  The  more  it 
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was  watered,  the  more  plentifully  it  perfpi- 
red,  (cateris  far  thus )  and  with  fcanty  v^^atering 
the  perfpiration  much  abated.” 

From  thefe  accurate  experiments,  it  is  evi¬ 
dent  that  vegetables  infpire  and  expire.  Pure 
air  is  neceflTary  for  animals.  Vegetables  re¬ 
quire  the  fame.  When  obliged  to  breathe  their 
own  vapours,  they  become  unhealthy.  For 
that  reafon  corn  is  feldom  good  in  fmall  inclo- 
fures  \  neither  are  trees  healthy  when  much 
crouded.  The  fuperior  goodnefs  of  the  grain 
produced  by  the  drill  and  alternate  hufbandry, 
evinces  the  neceffity  of  a  free  circulation  of  air. 
There  is  a  certain  height  to  vrhich  the  foil  ought 
to  raife  the  ears  of  corn.  When,  from  too 
much  clofcnefs,  they  are  elevated  beyond  that 
pitch,  the  real  nourifhment  that  lliould  go  to 
the  grain,  is  fpent  upon  the  ftraw.  The  ftems 
alfo,  that  fhould  have  been  hardened  by  the 
air,  become  weak,  and  unable  to  Hand  ao-ainft 
more  moderate  ftorms  of  wind  and  rain. 

The  culture  of  beans  fhews  the  truth  of  this 
obfervation.  When  fown  too  thick,  they  pulb 
themfelves  upward  with  feeming  vigour,  and 
the  crop  has  the  appearance  of  being  a  good 
Qne.  But  when  examined,  we  find  the  pods 
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feiali,  and  few  in  number.  On  the  contrary^ 
when  fown  in  drills,  with  proper  intervals,  the 
ftraw  is  Ihorter,  and  the  pods  much  larger,  and 
more  numerous.  I  do  not  argue  for  the  drill 
hufbandry  in  general;  but  with  regard  to 
beans,  it  is  a  rational  and  profitable  pra6lice. 

Farmers  may  objeft  to  the  difficulty  of  keep¬ 
ing  the  intervals  clear  of  weeds.  When  hoerS 
cannot  be  procured,  ffieep  are  excellent  weeders. 
The  intervals,  however,  are  befl:  cleaned  by  the 
common  horfe-hoe.  A  drill  crop  of  beans  is 
always  fuperior  to  a  crop  fown  by  the  hand.— 
But  to  return  to  our  philofophical  argument. 

The  analogy  that  fubfifts  between  plants  and 
animals,  has  induced  fome  very  eminent  natu- 
ralifts  to  fuppofe  a  regular  circulation  of  the 
vegetable  juices.  M.  Perrault,  M.  Major,  M. 
Marriotte,  Malpighi,  and  our  countryman 
Grew,  contended,  much  about  tne  fame  time, 
for  the  circulation  of  the  fap.  According  to 
their  microfcopical  obfervations,  the  wood  of 
trees,  and  the  fleffi  of  plants,  confift  of  fine 
capillary  tubes,  which  run  parallel  from  the 
root  throuo-h  the  trunk  and  branches.  Tliefe 
they  looked  upon  as  arteries.  Othei  minute 

veffels  were  obferved  running  between  the  wood 
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ahd  inner  bark,  which  they  diftinguilhed  by  the 
name  of  Veins.  They  alfo  defcribed,  very  cor- 
re6lly,  the  Trachea,  or  air-veflels,  which  take 
their  coiirfe  through  the  fibres  of  the  wood.— 
Thefe  anatomical  preliminaries  being  fettled, 
they  proceeded  to  reafon  in  this  manner. 

The  root  having  abforbed  a  quantity  of  juice 
from  the  earth,  it  is  made  to  afcend  thro’  the 
vefiels  of  the  wood,  by  the  alternate  expanfion 
and  contraftion  of  the  Trachea,  aflifled  by  the 
natural  abforption  of  the  fap-veffels  themfelves. 
They  fuppofed  the  fap  to  be  rarefied  to  the  de^ 
gree  of  a  fine  vapour,  in  which  flate  it  mount¬ 
ed  upward  to  the  extreme  parts  of  the  plant, 
v/here,  meeting  with  the  external  air,  it  became 
condenfed  into  a  liquor,  and  in  that  form  re~ 
turned  to  the  root  by  the  venal  fyftem,  between 
the  wood  and  bark.  Dr.  Hales,  in  the  mofl 
fatisfaflory  manner,  fet  afide  this  dodrine,  and 
fubflituted  another  in  its  place,  more  confo*^, 
nant  to  reafon  and  experiment.  ' 

It  is  fomething  remarkable  that  Dr.  Hervey 
iliould  have  been  the  firft  who  eflablifhed  the 
circulation  of  the  blood,  in  oppofition  to  mofl 
of  the  anatomifls  in  Europe ;  and  that  Dr.  Hales 
fhould  have  clearly  difproved  the  circulation  of 
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the  fap,  contrary  to  the  opinion  of  almofl  every 
naturalift  of  his  time. 

In  order  that  we  may  have  a  diflin(5t  view  of 
the  motion  of  the  fap,  it  will  be  neceflary  to  re- 
fledl,  that  the  root,  Idem,  branches,  and  leaves 
are  con{lru6led  in  the  fame  manner.  Sallows^ 
willows,  vines,  and  moft  fhrubs,  will  grow  in 
an  inverted  ftate,  with  their  tops  downward  in 
the  earth.  Dr.  Bradley  defcribes  the  manner  of 
inverting  a  young  cherry-tree,  the  roots  of 
which  will  put  forth  leaves,  and  the  branches 
become  roots.  Hence  it  is  obvious  that  the  nu¬ 
tritive  matter  may  be  conveyed  as  well  by  the 
leaves  as  the  roots,  their  va.fcular  ftrufliire  be¬ 
ing  the  very  fame. 

We  have  now  fettled  the  anatomical  ilrudcure 
of  a  plant.  Upon  it  depends  much  of  what  we 
know  of  the  vegetable  ceconomy.  The  motion 
of  the  fap  comes  next  to  be  examined. 

During  the  heat  of  a  fummer’s  day,  all  plants 
perfpire  freely  from  the  pores  of  their  leaves  and 
bark.  At  that  time  the  juices  are  highly  rarefied.. 
The  diameters  of  the  Trache^e,  or  air-veffels, 
are  enlarged,  fo  as  to  prefs  upon  and  ftraiten 
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t£  which  their  juices,  not  being  able  to  efcape 
by  the  roots,  are  prefTed  upward,  where  there 
is  the  ieaft  refiftance,  and  perfpire  off  the  excre- 
mentitious  parts  by  the  leaves  and  top-branch¬ 
es,  in  the  form  of  vapour.  When  the  folar 
heat  declines,  the  Trachea  are  contraded;  The 
fap-velfels  are  enlarged,  and  the  fap  finks  down 
in  the  manner  of  the  ipirits  of  a  thermometer. 
In  confequence  of  this  change,  the  capillary  vef- 
fels  of  the  leaves  and  top-branches  become  emp¬ 
ty.  Being  furrounded  with  the  humid  vapours 
of  the  evening,  they  fill  themfelves  from  the 
known  laws  of  attraction,  and  fend  down  the 
new-acquired  juices  to  be  mixed  with  thofe  that- 
are  more  elaborated. 

t 

As  foon  as  the  fun  has  altered  the  temperature" 
of  the  air,  the  Trachea  become  again  diftended, 
and  the  fap-vefiels  are  ftraitned.  The  fame 
caufe  always  produces  the  fame  efied  ;  and  this 
alternate  afcent  and  defcent,  through  the  fame 
fyfiem  of  vefiTels,  continues  as  long  as  the  plant 
furvives. 

The  irregular  motion  of  the  fiem  and  branch¬ 
es,  is  another  caufe  that  contributes  to  the  af¬ 
cent  of  the  fap.  Every  time  that  thefe  parts  are 
aCded  upon  by  the  air,  they  are  made  to  afifume  a 
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variety  of  angles,  whereby  the  fap-veflels  arc 
fuddenly  ftraitned.  The  contained  juices  con- 
fequently  receive  reiterated  irnpulfes,  fimilar 
to  what  happens  to  the  blood  of  animals  from 
the  contraction  of  the  heart.  This  obfervation 
may  aflift  us  in  inveftigating  the  vegetable  oeco- 
nomy,  fo  far  as  it  regards  the  management  of 
fruit-trees^  and  probably  may  be  extended 
throughout  the  whole  fyftem  of  gardening, 
planting,  and  farming. 

It  may  be  objected^  that  trees  fixed  to  the 
Wall  doj  notwithftanding,  carry  their  fap  to  the 
extreme  branches*,  but  it  fhould  be  confidered 
that  the  warmth  of  their  fituation^  afiifled  by 
the  horizontal  direction  of  their  branches,  is 
fully  fufficient  to  propel  the  fap,  without  the 
undulatory  motion  that  I  have  mentioned. 

I  beg  leave  to  obferve,  th^t  thefe  obfervations 
are  only  intended  to  convey  a  general  idea  of 
the  motion  of  the  fap.  It  varies  according  to 
the  temperature  of  the  weather.  The  air  is 
feldom  one  moment  alike.  The  fap  mufl  there¬ 
fore  fometimes  move  quick,  fometimes  fiow. 
It  may  rife  and  fall  many  times  in  a  day.  Sud¬ 
den  heats  pulh  it  upward,  fudden  colds  make 
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It  fall.  Thus  the  juices  are  blended,  and  the 
fecretions  forwarded. 

The  manner  that  the  nutritive  juices  of  the 
earth  and  atmofphere  are  conveyed  into  the  fap- 
veffels,  remains  to  be  deferibed.  And  this 
makes  a  necelTary  part  of  our  prefent  argument, 
as  it  may  aflifl  us  in  finding  out,  and  explaining, 
the  difeafes  of  plants  from  the  variations  of  the 
weather. 

The  outer  bark  which  covers  every  external 
part  of  a  vegetable,  as  well  below  as  above  the 
iurface,  is  full  of  perfpiratory  or  abforbent 
holes.  The  vefiels  of  this  bark  being  endowed 
with  the  power  inherent  in  capillary  tubes,  draw 
up  the  moifture  that  is  applied  to  their  furface. 
From  them  it  is  committed  to  the  veflels  of  the 
inner  bark.  After  receiving  fome  degree  of 
melioration,  the  fap  is  delivered  to  the  blea. 
From  the  blea,  it  pafies,  by  anaftomofing 
canals,  to  the  vafcular  feries.  From  thence  to 
the  wood,  or  flelh,  where  it  receives  its  laft 
concodlion. 

The  nutritive  particles,  being  feparated  by 
the  mechanifm  of  thefe  numerous  canals,  are 
applied  towards  the  frudification  and  increafe 
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©f  the  plant ;  while  the  watery  and  exciv- 
mentitious  parts  are  carried  expeditioufly  to 
the  leaves,  where  they  are  perfpired  off  in 
the  form  of  vapour.  It  is  evident,  how¬ 
ever,  that,  as  water  contains  but  few  par¬ 
ticles  that  are  fit  for  nourifhment,  it  was  ilecef- 
fary  that  plants  fKould  have  the  power  of  im¬ 
bibing  a  large  portion  of  that  fluid.  For 
which  ^  reafon  the  fun- flower,  confidered  bulk 
for  bulk,  takes  in  feventeen  times  more  nou- 
rifhment  than  a  man,  and  confequently  pecr 
fpires  more. 

During  the  continuance  of  dry  nofth-eaii 
winds,  the  leaves  of  corn  are  obferved  to  grow 
yellow,  and  the  early-fet  fruit  frequently  falls 
off.  This  is  owing  to  the  want  of  moiflure  in 
the  atmofphere  to  fill  the  veffels  of  the  leaves 
ahd  top-branches^  whereby  the  fruit  is  deprived 
of  nourifhment.  Under  fuch  circumflances,- 
it  is  probable  that  wall -fruit  may  be  preferved 
by  prudently  watering  the  leaves  and  top- 
branches  during  the  heat  of  the  day.  It  is, 
however,  a  Angular  happinefs  that  the  air  is  at 
ho  time  perfectly  free  from  moiflure.  Bring  a 
bottle  of  cold  water  into  the  warmefl  room, 
and  its  furface  will  immediately  be  covered 
with  a  thick  dew.  An  air  abfolutely  '  dry, 
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would  in  a  few  days  annihilate  the  vegetable' 
creation. 

The  air  is  juflly  faid  to  contain  the  life  of 
vegetables,  as  well  as  animals.  It  is  a  com- 
preflible  and  elaftic  fluid,  furrounding  the  face 
of  the  globe,  and  reaching  to  a  confiderable 
height  above  it.  Vegetables  do  not  grow  iti 
vacuo,  and  animals  die  when  deprived  of  air* 
It  has  two  flates,  being  either  elaftic  or  fixed.- 
Dr.  Hales,  obferves,  that,  in  its  elaftic  and 
adive  ftate,  it  conduces  to  the  invigorating 
the  juices  of  vegetables;  and,  in  its  fixed  and 
inert  ftate,  gives  union,  weight,  and  firmnefs 
to  all  natural  bodies.  By  his  experiments  we 
are  informed,  that  fixed  air  conftitutes  near  one 
third  part  of  the  folid  contents  of  the  heart  of 
oak.  It  is  found  to  bear  the  fame  proportion 
in  peafe,  beans,  and  other  vegetable  fubftances. 
Heat  and  fermentation  render  it  elaftic.  It  is 
again  capable  of  being  abforbed  and  fixed* 
W  as  the  whole  air  of  the  univerfe  brought  at 
once  into  an  elaftic  and  repulfive  ftate,  every 
thing  would  fuffer  a  fudden  diftblution.  Was 
it  entirely  fixed,  then  all  things  would  be  re¬ 
duced  to  an  inert  lump.  Almighty  providence 
has  provided  againft  thefe  extremes,  and  in  the 
moft  wonderful  manner  preferves  the  balance. 

Air 
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Air  is  to  be  found  in  every  portion  of  earth  ; 
and  as  it  always  contains  a  folution  of  the  vola¬ 
tile  parts  of  animal  and  vegetable  fubftances, 
we  fhould  be  careful  to  keep  our  iliff  foils  as 
open  as  pofllble  to  its  influence.  It  paflTes, 
both  in  its  adive  and  fixed  ftate,  into  the  ab- 
forbent  veifels  of  the  root,  and,  mixing  with 
the  juices  of  the  plant,  circulate^  through 
every  part.  Dr.  Hales,  in  his  ftatical  experi¬ 
ments  upon  the  vine,  difcovered  it  afcending 
with  the  fap  in  the  bleeding  feafon. 

Having  demonftrated  that  the  Motion  of  the 
fap  depends  upon  the  influence  of  the  air,  and 
the  power  of  abforption  common  to  all  capil¬ 
lary  tubes,  it  naturally  follows,  that  it  cannot 
remain  one  moment  at  reft.  The  gradations 
from  heat  to  cold,  and  vice  verfa^  are  infinite, 
and  fometimes  defultory.  So  muft  the  motion 
of  the  fap.  From  the  combinations  of  the 
nutritive  particles,  a  number  of  different  fluids 
are  prepared  in  the  fame  plant.  Matter  is  the 
fame  in  all ;  but  the  modification  of  it  makes 
things  fweet  or  four,  acrid  or  mild. 

The  univerfal  juice  of  a  plant  is  a  limpid 
fubacid  liquor,  which  flows  plentifully  from  a 
'Vvoimd  made  in  a  tree  when  the  fap  is  rifing. 
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The  birch  and  the  vine  yield  it  in  great  abim- 
dance.  This  liquor,  as  it  mdves  through  the 
innumerable  fmall  veflels,  becomes  more  and 
more  concodled,  and  is  the  general  mafs  from 
which  all  the  juices  are  derived.  It  rhay  be 
called  the  blood  of  the  plant.  By  a  certain 
modification  it  produces  high-flavoured  oils,^ 
gums,  honey,  wax,  turpentine,  rofin,  and  even 
the  conftituent  parts  of  the  plant  itfelf.  How 
this  tranfmutation  is  performed,  remains,  and 
perhaps  ever  will  remain,  unknown. 

I  hope  it  will  not  be  objedfed  to  me,  that 
in  this  effay  I  have  been  too  minute.  In  the 
hiftory  of  nature  we  cannot  be  too  particular, 
Every  part  of  it  demands  our  mofl  ferious 
attention,  and  every  part  of  it  repays  us  for 
the  labour  we  bellow,  The  wings  of  the  but¬ 
terfly  are  painted  by  the  fame  almighty  hand 
fhat  made  the  fun.  The  meaneH  vegetable, 
md  the  moll  finilhed  animal,  are  equally  the 
care  of  providence.  We  colillantly  view  the 
wifdom  of  God  in  his  works ;  and  yet,  as  the 
wife  man  obferves,  hardly  do  we  giiefs  aright 
at  the  things  that  are  upon  the  earth,  and 
with  labour  do  we  find  the  things  that  are 
^‘  before  us.’* 
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F  S  S  A  Y-  VII. 

9 

9 

•  tit  *t 

On  a  new  Method  of  cultivating  weak  ^  Arable 

Lands  t 

*  -i 

VArious  are  the  methods  recommended  by 
hufbandmen  for  the  cropping  of  their 
Lands.  Sor^e  employ  themfelves  rationally  in 
fuiting  the  crops  to  the  nature  of  the  foil, 
while  others  follow  the  immemorial  cuilom  of 
the  village.  All,  however,  agree  in  this,  that 
a  fallow  is  necelfary  \  but  they  differ  as  to  the 
time  of  its  rotation.  In  the  fcheme  of  Agri¬ 
culture  upon  good  lands,  recommended  by 
Virgil,  there  is  no  change  of  fpecies.  Wheat 
and  fallow  fucceed  each  other.  CollumeUa 
obferves  the  fame  thing.  This  feems  to  have 
been  the  foundation,  of  the  drill  and  horfe- 
hoeing  hufbandry ;  a  fcheme  purfued  with 
indefatigable  diligence  by  Mr.  Tull;  but  it 
requires  fo  much  nicety  and  attention,  that  I 
apprehend  it  never  will  be  brought  into  gene¬ 
ral  life.  The  principles,  however,  upon  which 
it  is  founded  ought  to  be  underftood  by  every 
farmer,  as  they  will  enable  him  to  reafon  pro¬ 
perly  upon  fome  of  the  mofl  interefling  opera¬ 
tions  of  Agriculture,  and  lead  him  infenfibly 
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to  neatncfs  in  the  management  of  his  farm.  I 
do  not  mean  that  he  fhould  adopt  the  theory 
of  Mr.  Tull.  I  would  have  him  only  reafon 
upon  his  practice  in  regard  to  the  deftrudtion 
of  weeds,  and  the  loofening  of  the  foil. 

Refle6ting,  fome  years  ago,  upon  the  old 
and  new  hufbandry,  I  thought  that  a  fyftem 
might  be  formed  of  a  mixed  nature,  that  would 
comprehend  the  advantages  of  both,  without 
the  inconveniences  of  either.  I  was  the  more 
defirous  of  reducing  my  reafoning  into  pradlice, 
as  the  plan  feemed  well  adapted  to  the  cultiva¬ 
tion  of  weak  arable  lanqs  that  lie  remote  froin 
manure. 

I  am  fenfible  that,  by  the  introdudtion  of 
turnips  and  artificial  grafies,  thefe  weak  lands 
may  be  cultivated  in  the  mofl:  profitable  man¬ 
ner;  but  in  wide-extended  countries  without  a 
hedge,  thefe  improvements  cannot  eafily  be 
introduced. 

It  will  be  almofi:  unneceflary  to  obferve,  that 
arable  lands  have  ever  been  reftored  by  means 
of  a  fallow,  which  the  judicious  hufbandman 
makes  more  or  lefs  frequent  in  proportion  to 
the  poverty  of  the  foil.  Upon  the  high  Wolds 


% 


m 


[  89  ]  . 

in  Yorklhire,  where  the  foil  is  poor  and  thin, 
oats  and  barley  are  principally  cultivated.  The 
ufual  hufbandry  in  open  field-land  is  one  crop 
and  a  fallow  ♦,  and  in  fome  places,  where  there 
is  a  greater  poverty  of  foil,  they  are  content 
with  a  fingle  crop,  and  then  let  the  land  reft 
for  fome  years  to  recover  itfelf. 

Thefe  appear  unfatisfa6lory  modes  of  culti^ 
vation.  A  few  ftraggling  ftieep,  that  browfe 
upon  the  fallows,  cannot  reftore  to  the  earth 
what  the  weeds  devour.  Weeds  and  corn  live 
upon  the  fame  food.  To  prote6t  the  latter  we 
muft  deftroy  the  former.  Wherever  abundance 
of  weeds  are  obferved  upon  the  fallows,  we 
may  pronounce  the  hufbandry  of  the  dillrid  to 
be  feeble,  the  hufbandman  poor,  and  the  rents 
low.  To  remedy  the  defedive  cultivation  of 
weak  arable  lands,  I  have  adopted  the  follow- 
ing  fyftem.  My  pradlice  fully  juftifies  the 
recommendation. 

Inftead  of  having  the  lands  laid  out  in  broad 
rido-es,  I  order  them  to  be  made  only  nine  feet 
wide.  When  the  feed- time  comes,  I  fow  every 
other  land  broad-caft,  and  harrow  in  the  grain 
in  the  ufual  manner.  The  intermediate  fpaces, 

which  I  call  the  fallow  lands,  are  plowed  two 

or 
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or  three  times,  at  proper  feafons,  by  a  light 
plow  drawn  by  one  horfe,  in  order  to  make  a 
clean  fallow  for  the  fucceeding  crop.  Upon 
thefe  lands  the  feed  is  fown  as  before.  The 
bubble  in  turn  becomes  the  fallow,  and  is 
treated  accordingly.  In  this  alternate  way  I 
manage  weak  arable  lands,  and  I  have  the 
fatisfaetion  to  find  that  very  little  manure  is 
required ;  which  is  a  moft  agreeable  circum^ 
fiance,  as  fuch  lands  are  generally  remote  from 
a  large  town.  I  dare  venture  to  fay,  that  the 
fame,  field,  managed  in  this  alternate  way  for  a 
fev/  years,  will  be  found  to  produce  one  third 
part  more  profit  than  when  cultivated  in  the  - 
iifual  manner. 

Farmers  that  have  large  tra6ls  of  weak  ara-. 
ble  land,  and  live  remote  from  dung,  will  find 
this  mode  both  profitable  and  eafy  of  appli¬ 
cation.  I  do  not  recommend  it  where  the  lands 
are  deep  and  rich — or  within  a  reafonable  dif- 
tance  of  manure. 

To  account  for  the  advantages  of  this  culture, 
we  need  only  refiecl  that  vegetables,  no  more 
than  animals,  can  fubfift  long  in.  a  flate  of  health 
without  the  free  enjoyment  of  air.  In  a  large 
field,  when  the  weather  is  calm,  the  air  remains 
in  a  flate  of  flagnation,  whereby  the  perfpi- 
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ration  of  the  plants  is  permitted  to  continue 
too  long  upon  the  ears  of  corn.  Hence  many 
inconveniences  arife  to  the  crop.  On  the  con¬ 
trary,  in  the  alternate  hufbandry,  the  air  is 
conftantly  in  motion.  The  intermediate  fallows 
ferve  as  funnel's  to  carry  it  off,  and,  along  with 
it,  all  fuperfluous  moifture. 

In  confequence  of  this  freedom  of  air,  upon 
which  I  lay  a  great  ftrefs,  the  ears  of  corn  are 
always  obferved  to  be  well  fed,  and  the  flalks 
firm  and  ftrong.  When  by  fevere  weather  the 
corn  happens  to  be  lodged,  it  is  thrown  upon  a 
clean  fallow,  where  it  has  no  chance  of  being 
bound  down  by  weeds.  It  is  confequently 
fooner  raifed  by  the  current  of  air  which  is 
conllantly  palling  along  the  fallows. 

It  is,  however,  the  particular  happinefs  of 
this  method  of  cultivation,  that  the  corn  is 
feldom  laid,  even  in  the  moil  flormy  v/eather. 

T urnips,  or,  when  the  foil  is  deep  and  fandy, 
a  few  carrots  or  potatoes,  may  be  placed  upon 
the  intermediate  lands ;  but  I  have  always  found 
it  bell  to  keep  them  as  perfedl  fallows.  Every 
thing  that  grov/s  takes  fomething  from  the  foil ; 
;^nd  as  our  land  is  fuppofed  to  be  weak,  and 
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not  fupported  with  much  manure,'  we  ought 
not  to  fufFer  the  fmalleft  vegetable  to  take  root 
upon  it. 

If  the  farmer  chufes  he  may  vary  his  crops ; 
but  I  am  of  opinion,  and  I  fpeak  from  fome 
experience,  that  the  fame  grain  may  be  culti¬ 
vated,  as  long  as  he  pleafes,  upon  lands  mana¬ 
ged  in  the  manner  that  I  have  recommended. 
In  confequence  of  this  happy  difpofition  of  the 
foil,  every  kind  of  grain  may  be  fuited  to  the 
land  mod  proper  for  it.  I  do  not  confine  the 
alternate  hufoandry  to  oats,  barley,  and  rye. 

I  have  tried  it  upon  good  wheat  land ;  and 
if  the  farmer  attends  to  his  bufmefs,  he  will 
find  his  wheat  crops  greatly  to  exceed  his  expec¬ 
tations.  In  the  cultivation  of  this  grain  the 
utmoft  attention  muff  be  paid  to  the  cleannefs 
of  the  fallov/  lands.  For  want  of  proper  care 
in  that  particular,  I  was  once  very  unfuccefsful 
•  in  an  experiment  of  two  acres. 

In  Odtober  1 769  I  began  an  extenfive  trial  with 
wheat  upon  good  land,  and  as  I  was  defirous 
of  making  two  experiments  at  the  fame  time, ' 
I  manured  the  fown  lands  with  the  oil-compoft, 
at  the  rate  of  ^s.  per  acre,  which,  though  an 
annual  charge,  may  be  confidered  as  a  trifling 
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ium*  At  prefent  (February)  the  field  looks 
well,  and  promifes  a  plentiful  crop.  I  fiiall 
minutely  attend  to  every  particular,  that  I  may 
be  able  to  communicate  the  experiment  upon  a 
future  occafion. 

I  acknowledge  that  many  of  the  advantages 
of  this  culture  are  in*  common  v/ith  the  drill 
hufbandry  *,  but  I  flatter  myfelf  that  there  are 
others  which  that  ingenious  fyftem  does  not 
enjoy. 

I  know  it  will  be  objected,  that  in  this  man¬ 
ner  the  fallows  will  be  loft  to  the  fheep  during 
the  fummer  months.  I  anfwer,  fo  much  the 
better.  If  polfible,  the  fallows  ftiould  not  be 
permitted  to  bear  a  Angle  leaf.  The  farmer 
ought  to  find  other  ways  to  fupport  his  fheep, 
and,  if  he  is  an  intelligent  man,  he  will  readily 
do  it.  It  is  an  odd  kind  of  hufbandry,  when 
the  fields  bear  corn  one  year  for  the  owner,  and 
the  next  weeds  Tor  his  fheep. 

When  firft  I  praftifed  this  new  culture,  I 
was  apprehenfive  that  the  pigeons  and  crows 
would  prove  my  greateft  enemies,  by  fettling 
upon  the  fallow  lands,  and  pulling  down  the 
ears  of  corn.  I  have  now  the  pleafure  to  afllire 
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the  public,  that,  after  feme  years  experience,  I 
find  my  lands  no  more  liable  to  thofe  depre¬ 
dations  than  the  neighbouring  ones. 

I  need  not  obferve  that,  by  this  fyflem  of 
hufbandry,  the  lands  are  rendered  open  and 
light.  In  confequeiice  of  which  abundance  of 
hourifiiment  will  be  conveyed  into  the  body  of 
the  foil,  inftead  of  being  left  upon  the  furface 
to  be  exhaled*  by  the  fun^  or  fwept  off  by  the 
winds.  But  as  the  befi:  things  fometimes  bring 
inconveniences  with  them,  it  will  be  necefiary 
to  correbt  this  loofenefs  of  the  foil  by  roiling 
the  lands  at  proper  feafons.  For  this  the  huf- 
bandman  needs  no  diredions. 

% 

I  have  the  fatisfaflion  to  find  that  inclofures 
are  begun  upon  the  Lincolnfhire  and  Yorkfhire 
Wolds;  in  confequence  of  which  a  greater 
quantity  of  corn  will  be  produced  for  a  few  years 
than  formerly.  To  fuch  gentlemen  as  have 
efcates  in  thofe  Counties,  or  in  fimilar  ones,  I 
beg  leave  to  recommiend  the  alternate  hufbandry. 
I  dare  venture  to  fay^  that,  in  point  of  profit 
and  convenience,  it  will  be  found  greatly  fupe- 
rior  to  the  drill  hulhandry.  The  implements 
ufed  are  thofe  of  the  country,  and  the  mode 
of  cultivation  is  within  the  capacity  of  the 
meaneft  plov/man. 
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ESSAY  VIIL 

On  the  Rife  and  Afcent  of  Vapours* 

IN  the  Philofophical  Tranfadions,  vol.  59,  fof 
the  year  1769,  is  inferted  a  paper  upon  the 
different  quantities  of  rain  which  fell  at  different 
heights  over  the,  fame  fpot  of  ground,  by  Wil¬ 
liam  Heberden,  M.  D.  F.  R.  S.  in  which  he 
fays,  What  may  be  the  caufe  of  this  extra- 
ordinary  difference  has  not  yet  been  difeo- 
vered.  It  is  probable  that  fome  hitherto  un- 
‘‘  known  property  of  eledricity  is  concerned 
in  this  phasnomenond’ 

I  have  often  thought  that  the  true  caufe  of 
the  afcent  of  vapours  in  the  air,  which  form 
meteors,  hath  not  yet  been  difeovered,  or,  at 
leaft,  enough  attended  to ;  and,  of  confequence, 
many  phaenomena  attending  thereon  appear  un¬ 
accountable  and  intricate.  Having  frequently, 
of  late,  given  fome  attention  to  this  fubjed,  I 
am  inclined  to  believe  that,  by  confidering  it 
in  a  new  point  of  view,  fogse  light  may  be 
thrown  upon  it. 
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Various  have  been  the  opinions  of  Philofo- 
phers  in  their  attempts  to  account  for  the  afcent 
of  vapours  from  the  earth,  their  fufpenfion  in 
the  air,  forming  clouds,  rain,  &c.  Each  hy- 
pothefis  has  had  its  followers  j  but  many  of 
their  data  being  falfe,  and  not  agreeable  to 
nature,  their  endeavours  fell,  in  courfe,  fhort 
of  their  expedtations.  I  fiiall  juft  mention  two 
or  three  which  have  been  the  moll  generally 
received. 

The  Cartefians  tell  ns;  that  the  particles  of 
water  are  formed  into  hollow  fpherules  by  the 
folar  heat;  thefe,  being  filled  with  fubtile  mat¬ 
ter,  become  lighter  than  air,  and  are  eafily 
buoyed  up  in  it.  But  as  we  are  now  afiured 
that  this  materia  fiihtilis  has  no  foundation  in 
nature^  all  reafoning  from  it  is  to  be  rejedled.- 

-  Dr.  Nletiwentyt,  and  feveral  others,  in  order 
to  account  for  the  afcent  of  water  in  air,  a 
fluid  fo  much  lighter  than  itfelf,  imagined 
that  particles  of  fire,  feparated  from  the 
rays  of  the  fun,  and  adhering  to  the  parti¬ 
cles  of  water,  make,  together,  little  bodies 
lighter  than  an  equal  bulk  of  air,  which  mull 
therefore  rife  therein,  till  they  arrive  at  fuch  an 
height '  as  to  meet  with  air  of  the  fame  fpecific 
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gravity  with  themfelves,  forming  there  a  thin 
cloud.  They  fuppofed  that  rain  was  produced 
by  the  reparation  of  thofe  particles  of  fire  from 
the  water,  whereupon  the  latter  coalefce,  and 
defcend,  according  to  their  own  gravity,  in 
drops  of  rain  or  dew.  A  fmall  degree  of  con- 
fideration  will  prove  this  hypothefis  to  be  erro¬ 
neous.  We  need  only  to  refledt  that  heat  mufl: 
alfo  be  generated  by  fuch  a  combination,  and 
we  ought  to  be  fenfible  of  an  extraordinary  de¬ 
gree  of  warmth  in  palling  through  a  cloud, 
whereas  the  vapour  is  really  colder  than  rain 
itfelf *,  heat  fhould  likewife,  according  to  this 
theory,  be  produced  by  evaporation  •,  but  we 
find  it,  on  the  contrary,  to  generate  cold  to  an 
exceflive  degree. 

Another  opinion  concerning  the  rife  and  fuf- 
penfion  of  vapours,  is,  that  though  water  be 
many  times  fpecifically  heavier  than  air,  yet  if 
the  furface  of  it  be  encreafed,  by  greatly  dimi- 
nifiiing  the  bulk  of  its  particles,  it  cannot  eafily 
fall  j  fince  the  weight  of  each  particle  is  known 
to  diminifh  in  proportion  to  the  cube  of  its 
diameter  *,  whereas  the  furface,  to  which  the  air 
refills,  decreafes  only  as  its  fquare;  and  this  is 
iufficiently  evident  from  the  floating  of  dull, 
motes,  and  other  light  bodies  for  a  time  therein, 
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according  as  they  are  more  or  lefs  minute.  To 
be  convinced  of  the  infuihciency  of  this  notion^ 
we  need  only  confider,  that  the  rifing  of  dull, 
&c.  in  the  air,  is  conftantly  owing  to  the  appli¬ 
cation  of  fome  external  forces  whereas  vapours 
are  always  rifing,  as  well  in  calm  as  windy 
weather,  neither  do  they  fall  to  the  ground,  or 
fubfide,  when  the  wind  ceafes,  unlefs  under 
certain  conditions,  and  the  air  is  always  loaded 
with  them. 

* 

The  moft  generally  received  opinion  is,  that, 
by  the  adlion  of  the  folar  heat  on  the  furface  of 
the  water,  the  aqueous  particles  are  formed  into 
globules  filled  with  a  flatus,  or  warm  air. 
They  are  thus  rendered  fpecifically  lighter  than 
common  air,  and  muft  rife  therein,  till  they 
meet  with  fuch  as  is  of  equal  fpecific  gravity 
wdth  themfelves.  But  we  are  well  aflTured  that 
there  can  be  no  flatus  within  thefe  globules, 
warmer  or  more  rarefied  than  the  air  that  fur- 
rounds  them,  as  the  action  of  the  fun  is  equal 
in  flrength  on  every  part  of  the  furface  ;  and  if 
they  could  be  formed,  their  exiftence  would  be 
only  momentary,  as  we  fee  in  the  bubbles  of 
foaped  water,  when  blown  up  by  the  warm  air 
from  the  lungs  ^  nay,  foaped  water  is  much 
more  tenacious  than  common  water,  and  muft. 


con- 
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conlequently  keep  the  air  longer  inclofed.  To 
the  formation  of  thefe  bubbles  a  warm  air  from 
the  lungs  is  required  *,  on  the  contrary,  as  we 
have  mentioned  above,  cold  is  generated  by 
evaporation. 

Dr.  Defaguliers,  after  endeavouring  to  con¬ 
fute  the  theories  mentioned  above,  advances 
the  following  one  of  his  own.  He  obferves, 
with  Sir  Ifaac  Newton,  that  when  the  par- 
*-icle$  of  a  body  are  feparated  from  their 
conta6l  by  heat  or  fermentation,  their  repulfive 
force  grows  flronger,  and  they  exert  that  force 
at  greater  di (lances ;  fo  that  the  lame  body 
may  be  expanded  into  a  very  large  fpace  by 
becoming  fluid,  and  may  fometimes  take  up 
more  than  a  million  of  times  the  room  it  did 
in  a  folid  (late.  Thus,  when  the  particles  of 
water  are  turned  into  vapour,  they  repel  eacji 
other  (Irongly,  and,  at  the  fame  time,  repel  air 
more  than  they  repel  each  other.  Aggregates 
of  fuch  particles,  made  up  of  vapour  and  va¬ 
cuity,  according  to  this  theory,  will  eaflly  rife 
in  air  of  different  denfities,  as  they  are  more  or 
lefs  attenuated  by  heat.  He  obferves  that  heat 
a6ts  more  powerfully  on  water  than  on  common 
air  *,  for  that  the  fame  degree  of  heat,  which 
rarefies  air  two  thirds,  will  rarefy  water  near  1400 
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times,  changing  it  into  fleam  or  vapour  as  it 
boils  it.  And,  in  winter,  the  fmall  degree  of 
heat,  which,  in  refpe6l  of  our  bodies^  appears 
cold,  will  raife  a  fleam  or  vapour  from  water, 
at  the  fame  time  that  it  condenfes  air.  Alfo, 
that  the  denfity  or  rarity  of  this  vapour  depends 
chiefly  on  its  degree  of  heat,  and  but  little  on 
the  prefTure  of  the  circumambient  air.  From 
which  he  infers,  that  the  vapour  being  more 
rarefied  near  the  furface  of  the  earth,  than  the 
air  is  by  the  fame  degree  of  heat,  it  mufl  necef- 
farily  be  buoyed  up  into  the  atmofphere ;  and 
fince  it  does  not  expand  itfelf  much,  though  the 
prefTure  of  the  incumbent  air  grows  lefs,  it  at 
length  finds  a  place  where  the  atmofphere  is  of 
tlie  fame  fpecific  gravity  with  itfqlf,  where  it 
floats,  till,  by  fome  accident  or  other,  it  is  con¬ 
verted  again  into  drops  of  water,  and  falls  down 
in  rain. 

We  may  remark,  that  in  all  the  theories 
above-mentioned,  fire  is  looked  upon  as  the 
principal  or  foie  agent  in  the  formation  and 
afcent  of  vapours.  Dr.  Defaguliers  gives  the 
following  experiment,  to  prove  that  air  is  not 
neceffary  for  the  formation  of  fleam  or  vapour. 

‘‘  Take 


[  lOI  ] 

Take  a  pretty  large  veflel  of  water,  which 
mull  be  fet  upon  the  fire  to  boil.  In  this  veffel 
mufi:  be  fufpended  a  glafs  bell,  made  heavy 
enough  to  fink  in  water ;  but  put  in  in  luch 
a  manner,  that  it  be  filled  with  water  when 
upright,  fo  that  no  bubbles  of  air  be  left  with¬ 
in.  As  the  water  boils,  the  bell  will,  by  de¬ 
grees,  be  emptied  of  its  water,  the  water  in  the 
bell  being  prefied  down  by  the  fieam  which 
rifes  from  it ;  but  as  that- fleam  has  the  appear¬ 
ance  of  air,  in  order  to  know  whether  it  be  air 
or  not,  take  the  vefiei  off  the  fire,  and  draw 
up  the  bell  till  only  the  mouth  remains  under 
water;  then,  as  the  fleam  condenfes  by  the  cold 
air  on  the  outfide  of  the  bell,  the  water  will 
rife  up  into  the  bell,  quite  to  the  top,  without 
any  bubble  above ;  which  fhews  that  the  fleam,^ 
which  kept  out  the  water,  was  not  air,” 

But  the  Do6lor  was  not  aware,  that  the  rifino- 
of  the  bell  in  this  experiment,  which  he  fuppo- 
vfed  to  be  from  the  fleam,  is,  in  reality,  owing 
to  air  difcharged  from  the  water  in  boiling,  and 
which  is  reablbrbed  by  the  water  whilfl  cooling. 
See  Experiments  by  the  Hon.  Henry  Cavendifli, 
F.  R.  S.  Philofoph.  Tranfad.  Anno  1766. 
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The  rife  and  afcent  of  vapours  into  the  atmo- 
fphere,  is  looked  upon,  by  all  Philofphers,  as 
a  kind  of  natural  diftillation.  This  idea  is,  in¬ 
deed,  a  necelfary  confequence  of  every  hypo¬ 
thecs,  in  which  the  adion  of  fire  is  efteemed 
r  the  principal  agent.  In  which  cafe,  fire,  folar 
and  fubterraneous,  by  joining  with,  or  increa- 
fing  the  repellency  of  the  particles  of  fluids, 
renders  them  capable  of  rifing  in  the  air,  as 
vapours  in  an  alembic  ;  after  which  the  coldnefs 
of  the  air  condenfes  them,  in  the  manner  of  the 
refrigeratory  in  common  diflillation  ^  hence  they 
defcend,  in  the  form  of  rain,  upon  the  furface 
of  the  earth. 

But  we  muft  obferve,  that  a  confiderable  de¬ 
gree  of  heat  is  neceffary  to  effed  this  ;  nay, 
very  little  vapour  is  feen  to  rife  in  the  ftill  till 
the  water  adually  boils ;  it  is  alfo  quickly  con- 
denfed,  nor  is  it  capable  of  being  much  difi-ufed 
in  the  air.  For  although  the  water  in  the  refri¬ 
geratory  be  grown  very  hot,  you  will  fcarce 
perceive  the  leafl  vapour  come  from  the  mouth 
of  the  worm;  the  whole feems  intirely  condenfed 
into  water:  Whereas  we  fee  that  vapours  are 
raifed  from  the  earth  in  places  mofl  remote  from 
the  adion  of  the  fun,  and  far  removed  from 
the  influence  of  fubterraneous  heat;  here  the 
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fuppofed  powerful  aftion  of  fire,  is,  I  prefume, 
totally  inadequate  to  the  efied. 

Vapours  are  continually  rifing  in  wet  caverns 
and  fubterraneous  places,  to  which  little  heat 
can  have  accefs.  Thefe  are  fometimes  formed 
into  ice.  In  the  Memoirs  of  the  Academy  of 
Sciences,  we  are  told  that  in  September,  1711, 
near  Bafanfon,  there  were  found  three  pyramids 
of  ice,  fifteen  or  fixteen  feet  high,  and  five  or 
fix  in  circumference,  in  a  cavern  eighty  feet 
deep,  the  bottom  of  which  was  covered  with 
three  feet  of  ice :  And  we  know  that  all  grottos- 
and  caverns  under  ground,  are  conftantly  found 
very  damp  and  moift.  Vapours  alfo  rife  in 
great  quantities  from  ice  itfelf  *,  though  kept  in 
very  cold  places,  and  remote  from  the  influence 
of  the  fun. 

We  are  hence  certain,  that  evaporation  goes 
on  in  places  where  the  rays  of  the  fun  never 
reach ;  the  dampnefs,  coldnefs,  and  ice  found 
in  thefe  fubterraneous  manfions,  fiiew  no  de-  ’ 
gree  of  heat  in  any  degree  anfwerable  to  the 
effedl,  as  being  the  immediate  caufe  of  the  rife 
of  vapours. 
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In  Greenland,  during  the  abfence  of  the 
fun,  or  winter  feafon,  when  the  cold  was  fo 
intenfe  as  to  raife  blifters  on  the  fkin,  and  to 
congeal  brandy,  the  air  was  very  mifcy,  cloudy, 
and  heavy  fnows  fell  •,  hence  we  find  a  confider- 
abie  afcent  of  vapours  where  the  a(ftion  of  heat 
was  extremely  weak  and  confined. 

If  it  could  be  allowed  that  the  afcent  of 
vapours  depended  folely  upon  the  action  of 
heat,  it  would  then  appear  impofTible  that  they  . 
could  be  able  to  rife  any  confiderable  height 
into  the  air.  We  know  that  the  vapours  in 
diftillation  are  condenfed,  even  when  every  part 
of  the  apparatus  is  become  very  hot  *,  this  muft 
happen  to  vapours  before  they  arrived  at  any 
confiderable  height. 

If  you  afcend  a  high  mountain  in  a  hot  fultry 
day,  at  the  fummit  you  will  fiiudder  with  cold, 
the  plains  below’  being  at  the  fame  time  parched 
up  with  heat. 

In  many  parts  of  the  torrid  zone,  where  they 
faint  in  the  valley  under  a  vertical  fun,  the 
higheft  mountains  are  frequently  covered  with 
fnowj  the  fummits  produce  variety  of  plants 
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jnd  animals :  there  muft  be,  from  tlience,  a 
confiderable  and  conftant  evaporation. 

If  the  afcent  of  vapours  was  alone  caufed  by 
the  aflion  of  heat,  they  could  only  be  diffufed 
through  the  air*,  and  I  prefume  that,  if  this 
was  the  cafe,  it  would  be  impoifible  but  that 
the  tranfparency  of  the  air  mull  be  deftroyed ; 
fo  great  a  quantity  of  fteam  would  never  fuffer 
us  to  fee  the  celefhial  bodies  j  nay,  the  rays  of  ^ 
light  could  not  but  be  fo  varioufly  refradted,  as 
to  prevent  our  feeing  any  obje6l  upon  the  fur- 
face  of  the  earth  diftindly,  as  in  thick  mifts. 

The  quantity  of  water  in  the  atmofphere,  at 
all  times,  is  prodigious  *,  and  of  this  we  may 
form  a  tolerable  idea  from  the  following  conH- 
derations : 

The  quantity  of  fluid  exhaled  from 
animal  bodies.  Sandorius  found,  that  the 
quantity  exhaled  from  a  human  body,  in  the 
fpace  of  twenty-four  hours,  amounted  to  near 
five  pounds  in  weight;  how  great  muft  the 
quantity  be  from  the  whole  race  of  mankind ! 
We  muft  take  into  this  account  the  quantity  of 
perfpiration  from  the  whole  animal  creation. 
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Secondlyj  The  quantity  of  exhalation  from 
vegetables.  Dr.  Hales  fays,  from  experiments, 
that  the  middle-rate  perfpi ration  from  a  fun- 
flower,  three  feet  and  a  half  high,  in  the  fpace  of 
twelve  hours,  in  a  very  dry  day,  was  one  pound 
four  ounces  avoirdupois  weight*,  from  which 
fome  degree  of  judgment  may  be  formed  of 
the  great  quantity  of  fluid  daily  exhaled  from 
vegetables. 

Sdhirdlyy  The  immenfe  quantity  of  exhalation 
from  the  water  upon  our  globe.  Dr.  Hally, 
by  obferving  the  quantity  evaporated  from  a 
veffel  full  of  water  of  the  fame  degree  of  falt- 
nefs  with  that  of  the  ocean,  calculated,  that  the 
quantity  exhaled  from  the  Mediterranean  Sea 
only-,  in  one  fumaner’s  day,  there  being  little 
wind,  amounted  to  5,280,000,000  tons  of  water. 

If  we  confider  how  thick  and  denfe  the  va¬ 
pours  hang  over  water,  when  heated,  I  think  it 
will  appear  very  evident  that,  if  the  afeent  of 
vapours  from  the  earth  was  ov/ing  to  the  fame 
caufe,  we  could  never  be  able  to  have  a  difbinft 
view  of  any  objed  upon  the  furface  of  our  globe. 

Was  the  afeent  of  vapours  owing  to  the  im¬ 
mediate  influence  of  fire,  a  fenfible  heat  mufl: 
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be  perceived,  as  the  fleam  riling  from  water, 
under  that  circumflance,  is  very  hot-,  on  the 
contrary,  we  find  a  confiderable  degree  of  cold 
is  produced  by  natural  evaporation. 

Dr.  Franklin  made  the  following  experiment 
upon  this  fubjedt.  The  ball  of  a  thermometer 
was  repeatedly  and  alternately  wetted  with  aether, 
and  blown  up  with  a  pair  of  bellows  to  quicken 
the  evaporation  ;  by  which  means  the  included 
liquor  defcended  from  fixty-five  degrees,  the 
heat  of  the  air  at  that  time,  down  to  feven ; 
that  is,  twenty-five  degrees  belov/  the  freezing 
point.  The  bulb,  at  the  end  of  the  experiment, 
was  covered  near  one  fourth  of  an  inch  thick 
with  ice,  proceeding  either  from  water  mixed 
with  aether,  or  from  the  breath  of  the  alTiflants, 

Any  one  may  obferve  that  immediately  after 
coming  out  of  a  bath,  or  walking  the  hands  in 
water,  a  remarkable  coldnefs  is  felt,  unlefs  the 
fkin  be  well  dried  with  a  napkin ;  hence  the 
necelTity  of  drying  the  body  very  well  after  the 
ufe  of  baths,  fomentations,  &c. 

This  experiment  not  only  fkews  cold  to  be 
produced  by  evaporation,  but  that  this  procefs 
goes  on  in  an  extream  degree  of  cold. 


From 
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From  thefe  experiments  we  arc  led  to  coiv 
clude^  that  heat  cannot  be,  as  hath  been  uni- 
verfally  agreed  to,  the  chief  and  primary  agent 
in  the  afcent  of  vapours.  Some  other  power 
muft  then  be  difcovered  to  elucidate  this  phiu- 
nomenon. 

I  flatter  myfelf  that  the  following  theory  will 
be  found  lefs  exceptionable  than  any  other 
hitherto  given. 

^he  Caiife  of  the  Rife  and  Afcent  of  Vapours,. 

I  prefume  that  the  rife  and  fufpenfion  of 
vapours  is  owing  to  the  power  of  the  air  as  a 
menftruum,  capable  of  difiblving,  fufpending, 
and  intimately  mixing  the  particles  of  water 
with  itfelf. 

All  fluids  are  capable  of  diflfolving  particular 
bodies,  and  as  the  air  is  a  fluid  we  may  con¬ 
clude  it  to  poflfefs  that  property. 

The  Hon.  Mr.  Boyle  found,  from  experi-- 
ments,  that  there  were  no  exhalations  from 
liquors  in  vacuo,  but  as  foon  as  the  air  was  let 
Into  the  receiver,  they  rofe  up  plentifully. 
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We  know,  from  experiments,  that  the  ak 
contains,  at  all  times,  and  in  every  part,  a 
large  quantity  of  water. 

In  this  folution  it  appears,  that  an  intimate 
union,  or  proper  mixture,  takes  place  between 
the  aerial  and  aqueous  particles,  by  which  a 
compound  is  produced,  perfe6lly  clear  and 
tranfparent,  fit  for  the  tranfmiflioh  of  the  rays 
of  light,  and  adapted  to  the  ceconomy  of  the 
animal  and  vegetable  creation. 

All  menflruums  are  confined  in  their  adion, 
and  can  only  take  up  a  certain  proportion  of 
the  folvend ;  when  they  liave  performed  that, 
they  are  in  a  faturated  Hate,  and  incapable  of 
fufpending  more ;  if  in  this  ftate  the  folution 
be  any  way  weakened,  a  proportionate  quantity 
of  the  fufpended  matter  feparates  from  the 
menftruum,  and  is  precipitated. 

The  power  and  effect  of  all  folvents  is  in- 
created,  in  fome  degree,  by  heat,  agitation, 
and  the  greater  extenfion  of  the  furface  of  the 
matter  a6ted  upon ;  and,  by  the  contrary  of 
thefe,  their  power  is  rendered  weaker,  and 
more  confined. 

As 
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As  the  air  of  our  atmofphere  is  a  perfed 
chaos  of  all  kind  of  corpufcles,  a  fort  of  com¬ 
pound  matter,  confifting  of  air,  water,  emana¬ 
tions  and  exhalations  froin  the  three  kingdoms 
of  nature,  we  cannot  have  any  certain  idea  of 
its  nature  and  adion  in  its  moft  fimple  ftate. 
We  mull  therefore  at  prefent  be  content  with 
reafoning  from  analogy  ;  and,  if  we  are  by  that 
made  capable  of  accounting  for  the  various 
phaenomena  attending  the  rife  and  afcent  of 
vapours,  it  will  be  a  ftrong  prefumption  that 
my  theory  has  fome  foundation  in  nature. 

I  fhall  lay  it  down  as  a  rule,  that  the  air  is 
always  in  a  faturated  ftate,  containing  as  much 
water  as  it  can  fufpend,  or  nearly  fo  ;  it  being 
only  from  accidental  caufes  that  its  folvent 
powder  is  made  ftrcnger  or  weaker,  caufing  the 
various  phssnomena  obferved  in  our  atmo¬ 
fphere. 

The  air  being  reduced  to  the  denfity  which 
it  has  near  the  furface  of  the  earth,  by  the 
weight  of  the  fuperincumbent  air,  is  more  or 
lefs  comprefied,  according  to  the  treater  or  lefs 
weiglit  of  the  atmofphere  hence  the  higher  we 
go  from  the  furface,  the  rarer  is  the  air,  as 
appears  from  experiments  made  with  the  baro¬ 
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meter  upon  mountains.  The  greater  the  den- 
fity  of  the  air,  the  more  powerful  is  its  adion 
as  a  menftruum,  as  a  greater  quantity  of  fol- 
vent  is  applied  in  a  given  fpace. 

We  may  prefume,  that  the  water  upon  the 
furface  of  the  earth  rifes  up  in  confequence  of 
the  attradtive  power  of  the  air  as  a  menftruum, 
in  which  it  becomes  fufpended,  an  intimate 
combination  taking  place.  The  nearer  the  air 
to  the  furface,  the  more  it  will  be  faturated, 
but  the  watery  particles  are  foon,  by  the  at- 
tradion  of  the  air  above,  diffufed  to  a  greater 
height,  and  this  probably  to  the  very  fummit 
of  the  atmofphere  :  we  are,  however,  certain 
of  its  prefence  at  the  tops  of  the  higheft  moun¬ 
tains.  It  may  be  obferved  that,  let  the  mifts 
be  never  fo  thick  near  the  furface,  if  we  afeend 
a  high  mountain  the  air  is  found  to  be  clear, 
and  the  mifts  are  feen  floating  below.  This 
may  be  illuftrated  by  what  happens  in  the  ma- 
kino-  of  tindures*,  in  which  cafe,  the  veftel 
being  at  ‘reft,  the  menftruum  becomes  more 
highly  impregnated  the  nearer  it  is  to  the  fur¬ 
face  of  the  folvend,  but  weaker  and  weaker 
the  more  remote  from  it. 
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» 

Agreeable  to  this  is  an  obferyatlon  of  Jacd-' 
bus  Zarabelli,  given  in  Mr.  Boyle’s  works. 

Contigit  id  ineju  experientiie,  quod  etiaiti 
aliis  contigiffe  audivi,  ut  afcenderim  ad  fummi- 
tatem  ufque  montis  Veneris^  qui  omniunl  in 
patavino  agro  altiflimus  eft ;  ibi  per  totuiti 
diem  habui  aerem  fereniflimum^  fed  infra  circi- 
ter  medium  montis  vidi  nubes,  qu^  me  vifione 
valiium  prohibebant^  vefperi  autum  poftquam 
de  illo  monte  defcendi,  inveni  fadlam  eo  die 
infera  parte  magnam  pluviam,  cum  in  montis 
cacumine  nil  pluilTet.” 

Nay,  it  has  been  obferved,  that  no  rain  fell 
upon  the  top  of  the  cathedral  at  York,  when 
there  was  fmall  drizzling  rains  with  thick  mifts 
in  the  ftreets  below.  This  only  happens  when 
the  air  is  in  a  ft  ate  of  ftagnation.  The  par¬ 
ticles  of  all  folvends  are  more  univerfally  diffu^- 
fed  by  agitation  of  the  menftruum. 

Have  we  not  here  an  eafy  and  natural  folu- 
tion  of  the  phsenomenon  obferved  by  Dr.  He- 
berden,  as  mentioned  at  the  beginning  of  thi^ 
paper  ? 
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Of  the  EffeB  of  Winds  in  ajfijiing  and  promoting 

the  Rife  of  Vapours. 

I  take  the  property  of  winds,  in  aflifting  the 
folvent  power  of  the  air,  to  be  analogous  to 
the  effedl  of  agitation  in  other  menftruumsi 
Their  efficacy  in  drying  up  the  water  and 
moiflure  in  the  fields,  roadsj  and  ftreets,  after 
heavy  rains,  and  in  damp  weather^  is  obvious^ 
and  eafily  accounted  for. 

The  air,’  as  a  menftruum^  When  at  reft,-  can 
only  take  up  and  diflbive  a  certain  quantity  of 
water  ;  it  becomes  faturated  and  incapable  of 
fufpending  more ;  but,  when  agitated  by  winds, 
the  faturated  part  is  blown  off  from  contacil 
with  the  furface  of  the  folvend^  and  a  freffi 
quantity  of  unfaturated  air  is  immediately  ap¬ 
plied  thereto.  By  which  means  the  pipcefs  of 
evaporation  goes  forward  ‘  v/ith  great  celerity, 
and  the  moiflure  upon  the  flirface  of  the  earth, 
is  foon  dried  up. 

In  damp  and  low  fituations,-  fuch  as  marfhes^ 
bogs,  and  vallies  furrounded  by  high  moun¬ 
tains,  there  being  no  winds  or  agitation  of  the 
air,  miffs  and  fogs  are  feen  hanging  like  thick 
clouds  j  and  in  fuch  places  the  grafs  and  other 
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vegetables  appear  loaded  with,  drops  of  water^ 
in  confequence  of  a  precipitation  of  the  over¬ 
charge  of  water  in  the  air. 

In  damp  weather,  with  a  ftagnant  ftate  of 
the  air,  large  towns  and  cities  are  obferved, 
when  viewed  from  a  diflance,  to  be  covered 
with  thick  and  almoft  impenetrable  fogs,  fre¬ 
quently  hiding  the  whole  from  the  fight,  except 
perhaps  the  tops  of  high  fpires  of  churches. 
In  this  ftate  of  the  air,  the  walls,  ceilings  of 
houfes,  marble  flabs,  &c.  become  damp,  and 
covered  with  drops  of  water. 

When  a  brifk  wind  gets  up,  thefe  mills,  df 
portions  of  over-faturated  air,  are  carried  off; 
in  confequence  of  which  the  moiflure  is  foon 
evaporated. 

I  have  often,  at  four  or  five  rniles  diftance, 
obfetvcd  the  city  of  York  obfcured  by  thick 
mills,  fo  as  to  prevent  my  feeing  any  part  of 
it,  except  fometimes  the  very  fummit  of  the 
cathedral^  and  a  wind  then  arifing,  fuch  a 
quantity  of  over-faturated  air  was  carried  ofi^ 
as  to  extend  vifibly,  and  without  interruption^ 
to  a  village  two  miles  dillant,  towards  the  con¬ 
trary  point  from  which  the  wind  blew.  The  air 

was 
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^as  at  that  time  fo  clear  in  every  other  part^ 
that  I  was  able  diftin6liy  to  perceive  the  high 
roads  over  the  hills  at  fifteen  or  twenty  miles 
diilance. 

When  the  air  is  at  reft,  Of  in  a  ftate  of  ftag- 
hation,  it  becomes  impregnated  with  water 
beyond  faturation,  and  cannot  combine  with 
the  overcharge ; .  as  this  can  be  only  diffufed,  it 
foon  precipitates^  and  falls  in  the  form  of  rain. 

The  air  is^  for  the  moft  part,  but  little  agi¬ 
tated,  with  us,  when  the  wind  is  foutheriy  ^ 
hence  the  reafon  why  fuch  winds  are  moftly 
attended  with  mifts  and  fmall  drizzling  rains. 
In  this  cafe  the  rains  are  continual. 

As  the  over  faturation  is  only  near  the  fur- 
face  of  the  earth,  the  particles  of  water  fall 
from  a  fmall  height,  and  not  having  opportu¬ 
nity  to  colle6t  tliemfelves  together,  the  rain 
muft  be  fmall  and  drizzling. 

When  a  brifk  wind  blows,  the  over-charged 
portion  of  air  is  driven  by  the  agitation  of  the 
whole  mafs,  in  various  directions;  part  is  car¬ 
ried  up  to  a  confiderable  height,  fwims  about, 
and,  by  refra6ling  the  rays  of  light  into  diffe- 
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rent  dire£lions,  becomes  vifible  to  us*  formino; 
clouds,  which,  foon  lofing  their  equilibrium, 
fall  in  rain.  As  the  length  of  the  palTage  in 
falling  gives  the  aqueous  particles  opportunity 
to  colled:  together,  large  drops  are  generally 
formed.  Hence  appears  the  reafon  why  fhowers 
are  ufually  of  Ihort  continuance,  fudden  in 
coming,  feldom  attended  with  mills,  and  fre¬ 
quently  intermixed  with  gleams  of  funlhine,  in 
windy  weather. 

But  as  fome  winds,  though  boiilerous,  bring 
with  them,  at  times,  a  quantity  of  over-fatu- 
rated  air,  they  will,  of  courfe,  be  attended 
with  mills  and  drizzling  rain  ^  of  this  kind  are 
the  eallerly  winds  with  us,  which  blowing  over 
a  pretty  large  trad  of  fea,  come  charged  with 
moillure.  On  the  contrary,  the  north  and 
wellerly  winds  are  generally  dry,  and  attended 
with  fine  weather. 

From  a  proper  confideration  of  what  is  here 
advanced,  a  confiderable  light  may  be  thrown 
upon  agriculture. 

Some  lands  naturally  moill,  though  they 
may  appear  dry  to  a  fuperficial  obFrver,  are 
found  to  encourage  the  growth  of  particular 

plants 
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plants  without  the  trouble  of  watering.  The 
cultivator  immediately  gives  it  as  an  infallible 
rule,  that  fuch  plants  need  not  that  aiiiitance, 
in  which  he  is  foon  followed  by  others  glad  to 
fave  the  trouble  and  expence.  In  confequence 
of  which,  another  farmer  plants  in  land  natu¬ 
rally  dry.  The  crop,  for  want  of  its  neceflary 
moifture,  difappoints  his  expedlation  •,  he  won¬ 
ders  at  the  effe(5b,  but  never  refle61:s  upon  the 
caufe. 

We  lhall  inllance  this  in  the  culture  of  cab¬ 
bages.  Mr.  Young,  in  his  Northern  Tour, 
informs  us  that  Mr.  Scroope  planted  this  vege¬ 
table  in  the  great  drought  of  1765,  without 
watering,  and  is  pofitive  that  it  is  a  needlefs 
trouble.  He  is  followed  by  Mr.  Crowe 
and  Mr.  Turner.  The  Marquis  of  Rocking¬ 
ham,  Mr.  Ellerker,  and  Mr.  Tucker,  on  the 
contrary,  found  the  advantage  of  watering  in 
dry  feafons. 

I  fhall  not  hefitate  to  fay,  that  both  thefe 
opinions,  though  capable  of  mifleading  the 
ignorant  farmer,  are  juftly  founded,  the  diffe¬ 
rence  proceeding  from  the  natural  drynefs  and 
moifture  of  the  refpedliive  lands.  Two  clofes, 
though  contiguous,  the  one  lhall  be  found 

H  3  com- 
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compofed  of  a  very  nioift  and  wet  foil  ;  the 
other,  to  as  great  an  extreme,  dry  and  parched. 
Nay,  different  parts  of  the  fame  field  are  often 
found,  in  this  refped,  to  vary  greatly  in  their 
natures,  nor  is  this  always  indicated. by  exter- 
nal  appearances. 

Without  attending  to  this  fubjedt,  agricul¬ 
ture  will  he  for  ever  ^  vague  and  u|icertain  ftudy. 
The  endeavour  to  raife  any  particular  plant  by 
the  fame  mode  of  culture,  in  all  kinds  of  land, 
is  as  abfurd  as  to  feek  for  the  plant  called 
pile-wort  in  the  defarts  of  Arabia. 

I  flatter  myfelf  that,  if  attention  be  given  ta 
what  is  laid  oown  in  this  eifay,  the  intelligent 
cultivator  will  be  enabled  to  judge  properly  of 
the  nature  of  his  lands,  regarding  drynefs  and 
moifture;  his  fields  and  gardens  will  evidence 
its  utility. 

The  afllftance  of  the  botanift  may  in  thi^ 
cafe  be  of  great  advantage.  A  colleflion  of 
the  moll  common  and  obvious  plants,  natural 
to  different  foils  and  fit  nations,  engraven  and 
digelled  under  their  proper  divifions,  will  be  of 
great  ufe  in  Ihewing  the  difference  of  foils  in 
different  places.  A  perfon,  from  a  thorough 

knowledge 
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knowledge  of  this  fubjed,  will  become  capable 
of  giving  a  right  judgment  of  the  intrinfic  value 
of  any  parcel  of  land,  from  a  ihort  and  tranfient 
view  of  it,  and  that  with  the  greatell  exadnefs 
and  certainty. 

We  know  from  experience,  that  vegetables 
do  not  folely  depend  upon  their  roots  for  a 
neceffary  fupply  of  moillure,  but  abforb,  thro’ 
innumerable  bibulous  orifices  difperfed  all  over 
their  furfaces,  a  great  quantity  of  water  from 
the  atmofphere. 

A. 

This  abforption  can  only  take  place  when  the 
air  is  in  an  over-faturated  date;  fuffering,  in 
confequence  of  this,  a  degree  of  precipitation, 
forming  rain^  mills,  and  dews.  The  higher 
the  fituation  of  any  parcel  of  ground,  ceteris 
farihus^  the  lefs  will  it  be  fubjed  to  mills  and 
dews,  and  c  contra. 

This  radical  and  fuperficial  abforption  is  an 
admirable  provifion  of  nature,  and  feems  abfo- 
lutely  neceffary  to  the  prefervation  of  vegetables, 
by  affording  them  a  conflant  and  plentiful  fup^ 
ply  of  moiflure. 
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Agreeable  to  this  it  is  probable  that  the  lands,^ 
on  which  Meff.  Scroope,  Turner,  and  Crowe 
planted  their  cabbages,  were,  from  their  fitu- 
ation,  more  liable  to  mifts  and  dews  than  thofe 
where  the  Marquis  of  Rockingham,  Meff.  EI~ 
lerker  and  Tucker  made  their  experiments. 

The  fuperficial  abforption  of  the  plants,  in 
the  firfl:  cafe,  together  with  the  fupply  of  natu¬ 
ral  moifture  from  the  foil,  proved  fufficient 
without  the  affiftance  of  watering.  But,  in  the 
other,  for  want  of  fufficient  moifture  in  the 
ground,  and  a  proper  fupply  from  the  atmo- 
fphere,  the  affiftance  of  the  planter  became 
neceflary. 

We  may,  from  hence,  learn  the  bad  confe- 
quences  of  forming  general  rules  from  parti¬ 
cular  experiments.  A  mode  of  culture  ffiall 
anfwer  very  well  upon  one  particular  piece  of 
ground,  which  will  be  found  fruitlefs  in  ano¬ 
ther,  though  contiguous,  and  apparently  of  the 
fame  quality.  Such  is  the  variety  obfervable 
jn  the  works  of  nature. 

In  order  to  obtain  an  exaft  knowledo-e  of  the 
nature  of  particular  lands,  as  to  their  degree  of 

moifture. 
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moiflure,  I  would  advife  the  cultivator  not 
only  to  examine  the  foil  itfelf,  but  alfo  the  pro¬ 
bability  of  its  being  more  or  lefs  fupplied  with 
water  from  the  atmofphere. 

Befides  the  methods  in  common  ufe,  I  would 
vifit  my  ground  in  a  hot  fummer’s  day  a  little 
before  fun-fet,  and  carefully  obferve  in  what 
parts  a  mill  or  fog  firft  appears  *,  this  will  always 
be,  ceteris  paribus^  over  the  part  or  parts  where 
there  is  the  greateft  moiflure,  and  wdll  be  the 
more  diftindlly  feea  in  proportion  to  the  greater 
heat  of  the  preceding  day. 

The  fame  obfervation  may  be  made  in  a 
fummer’s  morning  about  fun- rife,  for  the  damp¬ 
er  the  ground,  the  longer  the  milts  will  be  feen 
fufpended  over  it. 

I  have  obferved  a  great  difference  in  this 
refpedt,  in  different  parts  of  one  and  the  fame 
field. 

/ 

^he  Effebf  of  Heat  in  ajfifting  and  promoting  the 

Rife  of  Vapours. 

As  heat  contributes  to  the  a6lion  of  all  men- 
ftruums  upon  their  folvends,  we  may  conclude 

that  it  greatly  affifts  the  foivent  power  of  the  air 

upon 


[  122  ] 

ppon  water.  The  rationale  of  this  remains  yet 
to  be  difeovered:  we  are,  however,  well  ac¬ 
quainted  with  its  efFeds, 

If  we  diflblve,  in  a  fand-heat,  as  much  nitre 
in  water  as  it  will  fiifpend  to  faturation,,  and 
keep  it  in  the  fame  degree  of  heat,  being  fecu- 
red  from  evaporation,  it  will  for  ever  remain 
fufpended,  and  the  folution  be  clear  and  lim> 
pid ;  but  if  it  be  taken  out  of  the  fand-heat 
and  expofed  to  the  open  air,  the  folvent  power 
being  weakened,  the  over-charged  part  of  the 
nitre  is  detached  from  the  water,  and  fhoots 
into  cryftals,  adhering  to  the  part  of  the  phial 
to  which  the  greater  degree  of  cold  is  applied.^ 

In  fummer,  when  the  folar  rays  fall  more 
perpendicular  upon  the  earth,  the  folvent  power 
of  the  air  is  greatly  increafed,  and  that,  c^eteris 
farihuSy  in  proportion  to  the  degree  of  heat : 
at  this  time  a  much  greater  quantity  of  vapours 
exhale  from  the  furface  of  the  earth.  This, 
indeed,  is  not  very  obvious  when  confidered  in 
a  fuperficiai  manner,  becaufe  the  air  appears  to 
be  really  dryer  at  fuch  feafons  than  in  winter; 
fluids  fooner  evaporate,  and  lefs  rain  falls. 
But  this,  I  prefume,  is  owing  to  the  aftion  of 
the  air,  as  a  menftruum,  rendered  more  power¬ 
ful 
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ful  by  the  increafe  of  heat,  by  which  water  is 
fo  immediately  and  intimately  combined  with 
it,  as  to  efcape  our  fight.  Thus  the  exhala¬ 
tions  from  the  lungs  are  imperceptible  in  a  hot 
fummer’s  day,  which  in  winter  ilTue  out  in 
clouds. 

It  does  not  folely  depend  upon  the  coldnefs 
of  the  air,  that  the  breath  of  animals  becomes 
vifible  therein  :  for  we  may  obferve  this  to  be 
the  cafe  frequently  when  the  air  is  warm  and 
fultry,  nay,  above  furnmer’s  heat,  as  is  indi¬ 
cated  byvthe  thermometer;  but  at  fuch  times  it 
is  always  very  darnp  and  milly.  This  obferva- 
tion  feems  to  corroborate  our  hypotliefis,  in 
referring  the  rife  of  vapours  into  the  atmof- 
phere  to  the  adlion  of  the  air  as  a  menilruum ; 
not  to  the  immediate  agency  of  heat,  which 
feems  to  be  only  an  afliftant  principle,  by  no 
means  abfolutely  neceifary. 

The  air  in  the  middle  of  fummer,  efpecially 
when  the  fun  is  not  far  removed  from  the  me¬ 
ridian,  is  feldom  over-faturated  with  moiilure, 
except  in  deep  vallies,  boggy  and  fwampy  fitu- 
ations,  or  when  attended  with  cold  winds, 
ftormy  weather,  &c.  In  feme  very  hot  coun¬ 
tries,  far  removed  from  the  fea,  the  furface  of 
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the  earth  being  very  dry,  and  the  atmofphcre 
not  liable  to  ftorms  and  tempefts,  the  air  is 
never  fo  over- fatu rated  as  to  fufFer  any  precipi¬ 
tation  j  hence  it  never  rains.. 

The  rededion  of  the  folar  rays  from  the  fur- 
face  of  the  earth,  aflifts  the  action  of  the  air 
upon  water  in  fome  degree  •,  but  as  this  is  con¬ 
fined  meerly  to  the  part  near  the  furface,  its 
adtion  cannot  extend  far.  Hence,  when  the 
folvent  pov/er  becomes  weakened  by  any  acci¬ 
dent,  the  overcharge  falls  not  from  a  height 
fufficient  for  the  watery  particles  to  colledl  into 
drops,  but  defcends  in  the  form  of  dew. 

•  The  a6lion  of  fubterraneous  fires  may,  when 
great  enough  to’ warm  the  air  over  the  furface, 
afllft  its  folvent  power  ^  but  as  this  is  extreme¬ 
ly  confined  and  rare  in  its  appearance,  its  effeft 
can  be  but  trifling,  * 

We  come  next  to  confider  the  effedl:  of  cold, 
&c.  in  impeding  the  rife  and  fufpenfion  of  va¬ 
pours.  I 

If  we  attribute  the  rife  and  fufpenfion  of 
vapours  to  the  action  of  the  air,  as  a  menftruum, 
the  power  of  cold,  in  impeding  the  procefs, 

appears 
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appears  to  be  much  limited ;  whereas^  if  this 
phenomenon  was  owing  to  the  immediate  action 
of  heat,  the  abfence  of  v/hich,  or  cold,  would 
effe6lually  put  a  Hop  to  it. 

The  folvent  power  of  all  fluids  is  owing  to 
their  quality  as  fluids-,  and  as  long  as  they  con¬ 
tinue  fluids  and  are  prevented  from  becoming 
weaker,  they  will  eternally  keep  this  property 

of  being  menflrua  to  their  proper  folvends. 

/ 

A  certain  degree  of  heat,  neceffary  to  keep 
fluids  in  their  proper  form,  may  polTibly  be  re¬ 
quired  for  the  producing  this  phsenomenon. 
But  we  have  no  idea  of  the  fmallnefs  of  the 
degree  required  in  this  cafe.  Vfe  know  that 
vapours  may  be  raifed,  and  that  in  great 
plenty  about  the  bulb  of  the  thermometer, 
when  the  mercury  is  frozen  by  intenfe  cold. 
May  it  not  be  probable,  from  hence,  that  the 
degree  of  cold,  necefiary  to  put  an  intire  flop  to 
the  rife  of  vapours,  muft  be  fo  great  as  to 
change  the  very  nature  of  the  air  as  a  fluid;  nay, 
to  render  it  a  folid  mafs  ^ 

The  degree  of  cold  common  to  the  atmo- 
fphere,  has  a  power  of  diminifliing  the  folvent 
power  of  all  menflruums ;  they  require  more 

of 
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of  the  foli^end  to  faturate  them  when  aflifted 
heat,  and,  if  they  be  in  that  ftate  expofed  td 
cold,  they  become  weakened  and  over-fatura- 
ted ;  the  over-charge  is,  of  confequertce,  fepa- 
rated.  Let  us  apply  this  to  our  lubjed. 

In  cold  atid  frofly  winter  days,  the  fun  Ihin- 
ing  clear^  we  perceive,  about  noon,  large  cities, ^ 
and  other  moifl:  places,  when  viewed  at  a  dif- 
tance,  to  be  covered  with  thick  and  impene¬ 
trable  mills.  The  folar  heat,  by  increahng  the 
adion  of  the  air,  enables  it  to  fufpend  a  confi- 
derable  quantity  of  vapour  juft  over  the  fur- 
faces  of  moift  and  damp  places,  but  the  cold- 
hefs  of  the  feafon  prevents  it  from  being  diffu-^’ 
fed  to  any  confiderable  diftance.  The  intimate 
combination  of  the  aqueous  and  adial  particles 
does  not  confequently  take  place ;  hence,  the 
moifture  being  only  in  a  ftate  of  diffufion^ 
mifts  are  formed. 

But  in  a  hot  fummer’s  day,  when  the  fun  is 
in  Its  meridian  height,  no  fuch  mifts  are  to  be 
obferved,  though  the  procefs  of  evaporation 
goes  on  with  increafed  rapidity ;  the  folvent 
power  of  the  air  being  at  fuch  times  fo  great 
as  to  produce  an  immediate  combination-,  this 

being 
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bfeirig  gradually  lefTened  as  the  fun  declines^  a 
precipitation  enfu^s^  and  mills  are  formed. 

Thefe  become  more  and  more  perceptible  as 
the  fun  declines,  and  after  fun-fet  grow  exceed¬ 
ingly  copious  and  thick,  proportionate,  cMeris 
paribus^  to  the  heat  of  the  preceding  day  5 
hence  many  tell  you,  that  thick  mills  in  fum- 
mer  nights  foretel  a  hot  day. 

In  many  parts  of  the  Eall-lndies,  efpecially 
in  places  fituated  near  the  fea,  the  heat  being 
altogether  infupportable  in  the  day-time,  fuch 
a  quantity  of  vapours  are  taken  up,  and,  con- 
fequently,  fo  great  an  over-charge  when  the 
folar  heat  lelfens^  that  the  fogs  in  the  night  are 
fo  thick  as  to  interrupt  all  kind  of  commerce 
among  the  inhabitants,  who  are  obliged  at  fuch 
times  to  keep  their  doors  and  windows  as  clofe 
as  pofiible. 

And  it  has  been  obferved  in  RulTia,  that  in 
winter,  when  the  north  wind  blov/s,  the  air  is 
rendered  too  thick  for  refpiration  ^  fuch  a  plen¬ 
tiful  precipitation  taking  place  in  confequence 
©f  the  cold. 


This 
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This  over-charge,  in  frofty  weather,  'wheii 
falling  from  a  great  height,  forms  fnow  in  large 
flakes ;  if  from  that  height,  which  in  warmer 
feafons  produces  mizzling  rains,  it  becomes 
fleet ;  but  when  only  floating  over  the  furface^ 
the  watery  particles,  too  fmall  to  be  viflble, 
colledb  upon  the  ground  and  leaves  of  vegetar 
blesy  and  form  hoar  froft. 

The  folution  of  water  in  air  is  found  to  o-e- 

I  ^ 

nerate  cold ;  this,  by  weakening  the  adlion  of 
the  air  as  a  menftruum,  may,  in  fome  degree,^ 
help  the  precipitation  of  part  of  the  folvend, 
and  be  thus  a  concurring  caufe  of  the  mifts- 
hanging  over  mod  places  in  rainy  weather. 

This  difcovery  enables  us  to  account  for  the 
difagreeablc  chilly  coldnefs,  which  we  feel  in 
very  damp  or  wet  feafons,  efpecially  when  fnow 
is  thawing  upon  the  ground, 

^'he  EffeEl  cf  the  different  State  of  the  Air^  as 
to  Rarity  and  Eenfity^  upon  its  folvent  Power, 

The  more  denle  the  air  is,  the  greater  mufl: 
its  adtion  be  as  a  .menftruum  j  for  a^  greater 
quantity  of  it  being  at  fuch  times  in  a  given 
fpace,  more  is  applied  to  the  folvend.  The 

contrary 
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contrary  of  this  muft  happen  when  its  denfity 
is  diminifhed. 

Evaporation  goes  not  on  in  vacuo,  as  I  have 
mentioned  in  a  former  part  of  this  eflay. 

This  is  rendered  vifible  to  us  by  means  of 
the  air-pump.  For  the  air  being  rarefied  in 
the  receiver,  a  dew  or  mifV  is  formed  in  it,  and 
the  water  is,  at  length,  feen  trickling  down  the 
fides ;  the  air  being  thus  made  lefs  capable  of 
fuftaining  the  watery  particles,  becomes  over- 
faturated  within ;  the  over-charge  is  confe- 
quently  precipitated. 

Does  not  this  experiment  fhew,  that  the 
action  of  heat  is  only,  at  the  moft,  an  alTiftant 
in  the  formation  of  vapours,  not  a  neceffary 
agent  ? 

Thus  thunder- florms,  by  which  the  denfity 
of  the  air  is  much  diminifhed,  are  moflly  fol¬ 
lowed  by  Ihowers  of  rain.  And  the  falling  of 
the  mercury  in  the  barometer,  prognofticates  a 
j^ilar  precipitation. 

The 


I 
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^he  Separation  of  IVater  from  the  Air  when  com^ 
bined  intimately  together. 

We  know  that  the  air  contains,  at  all  times 
and,  in  every  part,  a  certain  quantity  of  water  ^ 
and  we  fuppofe  a  proper  mixtui'e,  not  a  me¬ 
chanical  diffufion,  to  be  the  confequence  of  this 
combination. 

No  method  has  yet  been  hit  upon  to  effeft 
this  feparation.  It  may  perhaps  be  done  by  the 
method  ufed  in  feparating  other  compound 
bodies,  by  'ele^ive  attradtioft. 

But  this  will  be  found  very  difficult,  efpecb 
ally  in  fuch  a  manner  as  that  the  air,  when 
intirely  divefted  of  its  water,  may  be  rendered 
capable  of  examination. 


I 
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E  S  S  A  y  IX. 


a  new  Species  of  Grain  called  Siberian  or 


H  E  furfac^  of  the  earth  is  cloathed  with 


JL  a  variety  of  graffes.  Such  as  are  intend¬ 
ed  for  the  life  of  cattle  are  fporitaneous  in  their 
growth'.  Such  as  are  intended  for  man  require 
culture  and  attention.  The  graflfes  of  the  field 
yield  a  never-failing  verdure.  They  fhoot  early 
in  the  fpring,  and  continue  to  fend  forth  radi¬ 
cal  leaves,  which  are  daily  cropped  without 
injuring  the  plants.  Animals  feldom  deftroy 
the  flowering  ftems.  A  variety  of  grafs-feeds 
are  confequently  fown  upon  our  meadows  and 
paftures  by  the  hand  of  Providence.  This 
diflike  in  animals  to  brouze  upon  the  ftraw  that 
bears  the  feed,  is  particularly  favourable  to  the 
annual  grafles,  and  gives  an  ufeful  hint  to  the 
intelligent  hufbandman  not  to  keep  his  grafs- 
lands  too  long  under  the  fcythe. 

Wheat,  oats,  barley,  and  rye  are  grafles  ^ 
for  the  life  of  man.  Thefe  vegetables  are  found 


I  2 


m 


^  Grafies  are  one  of  the  feven  natural  families,  into  which 
all  vegetables  are  diflributcd  by  Lirinajus,  They  are  defined  to 

be 
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in  almofl:  every  climate.  Man  is  a  citizen  of  tlif 
world,  and  indulgent  heaven  fupplies  him  with 
food  wherever  he  goes.  The  earth  produces  a 
variety  of  grains.  Different  countries  fuppoft 
fomc  kinds  more  luxuriantly  than  others.  In 
the  northern  climates  we  find  plenty  of  oats  and 
barley.  The  more  fouthern  latitudes  are  parti¬ 
cularly  favourable  to  wheat.  Could  we  look 
back  into  the  remote  annals  of  time,  we  fhould 
difcover  that  few  countries  were  originally  blef- 
fed  with  the  variety  of  grains  and  fruits  which 
they  at  prefent  enjoy.  Crabs,  floes,  and  bram¬ 
ble-berries  are  the  natural  fruits  of  this  ifland  ; 
and  there  was  a  time  when  wheat  was  hardly 
known.  Oats,  barley,  and  rye  fed  the  vaffal 
and  his  lord. 

In  confequence  of  a  liberal  communcatlon 
with  foreigners,  we  have  daily  encreafed  the 
number  of  vegetable  produ6lions,  and  have, 
as  it  were,  naturalized  them  to  our  climate.  I 

fhall 

be  plants  which  have  very  fimple  leaves,  a  jointed  (tem  a 
bulky  Calix,  termed  Gluma,  and  a  hngle  feed.  This  defcrip- 
tion  includes  the  feveral  forts  of  corn  as  well  as  gralfes.  In 
Tournefort  they  conhitute  a  part  of  the  fifteenth  clafs,  termed 
Apetali ;  and  in  the  Sexual  Syltem  of  Linnasus  they  are  moftly 
contained  in  the  fecond  order  of  the  third  clafs,  termed  Trian- 
dria  Digynia, 
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X 

fhall  in  this  eflay  give  an  account  of  a  new  fpe- 
cies  of  barley  lately  brought  into  this  kingdom. 
As  it  has  been  made  known  to  us  by  the  care 
and  attention  of  Mr.  Haliday,  I  have  called  it 
by  his  name,  as  an  honour  due  to  him.  Mr. 
Haliday,  in  the  moft  corredt  and  circumftantial 
manner,  communicated  his  fentiments  upon 
this  new  fpecies,  in  a  letter  to  my  ingenious 
friend  J.  B.  Bailey,  Efq;  of  Hope,  near  Man- 
chefter,  by  whom  I  am  favoured  with  the  fol¬ 
lowing  extrad. 

- “  On  the  25th  of  May,  1767,  I  recei¬ 
ved  about  a  moderate  wine-glafsful  of  this 
grain,  from  a  Member  of  the  Society  of  Arts, 
&:c.  at  London,  with  this  information,  that  a 
foreign  nobleman  had  prefented  that  Society 
with  about  a  pint  of  it,  and  that  it  came  from 
Siberia.  Not  having  feen  Pontoppidan’s  ac¬ 
count  of  the  ^hor-barle)\  or  Heaven^s  corn^  I 
was  doubtful  whether  it  was  the  produd  of  a 
cold  or  warm  climate.  The  amazing  extent  of 
Siberia,  and  the  low  Latitude  of  its  fouthern 
bounds,  created  this  uncertainty.  I  was  from 
hence  induced  to  divide  my  fmall  quantity  with 
a  neighbouring  gentleman,  who  had  in  his  gar¬ 
den  the  advantage  of  glaffes  and  fire.  But  the 
xefult  of  his  trials  fhev/ed  that  it  was  a  native 

I  3  of 
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of  a  cold  rather  than  a  warm  climate.  In  the 
morning  of  the  26th,  I  fowed  the  other  half,  in 
drills,  in  a  fouth  border  of  my  garden,  each 
grain  from  four  to  five,  inches  afunder.  The 
rows  were  carefully  weeded,  hoed,  and  fome-. 
times  watered  ^  but,  proving  rank,  I  was 
obliged  to  fupport  them  with  flakes  and  lines. 
By  the  latter  end  of  Augufl  fome  few  ears  were 
ripened,  which  I  fnipped  off.  I  continued  this, 
practice,  morning  and  evening,  until  the  firfl 
week  in  Odlober,  and  laid  the  ears  by  in  linen 
bags, 

“  In  April,  176S,  I  rubbed  out  by  hand  the 
lafl  year’s  crop,  and  was  happy  in  finding  the 
quantity  was  near  a  quart,  equal,  if  not  fupe- 
rior,  in  quality  to  the  original  feed.  Having 
prepared  all  the  fouth  borders  in  the  garden, 
and  part  of  a  lafl  year’s  potatoe  butt  in  a  field 
adjoining,  I  fowed  the  whole  in  drills,  as  before, 
in  the  firfl  week  in  May.  The  crops  were  kept 
clean  and  hoed.  What  grew  in  the  garden 
was  fnipped  off  as  it  ripened,  and  the  butt 
was  reaped  in  the  common  way  on  the  28th 
of  Augufl.  The  whole  was  hung  up  in  facks, 
until  the  beginning  of  April,  1769,  when  it 
was  thrafhed  out,  and  produced  near  a  bufhel. 
On  the  19th  and  20th,  having  prepared  about 

an 
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an  acre,  of  feven  yards,  pretty  fine,  I  drew 
drills  with  a  plow  about  ten  inches  apart,  then 
a  fpace  of  three  feet,  and  fo  bn.  The  grain 
was  fown  by  hand,  and  the  drills  were  fmooth- 
ed  with  garden  rakes.  To  keep  the  corn  from 
falling,  though,  as  it  happened,  there  was  no 
need,  large  beans  were  dibbled  in  the  middle 
of  the  three-feet  fpaces.  In  June,  the  whole 
was  carefully  hand-hoed,  and  on  the  14th  and 
15th  of  Augufl  was  reaped.  The  calculation  I 
made  of  the  produce  from  the  thraves,  proved 
juft  about  36  bufhels  of  clean  corn. 

‘‘  Having  now  got  a  ftock,  on  which  I 
could  afford  to  make  experiments  of  its  utility 
in  the  grand  points  of  bread  and  beer,,  I  had 
two  bulhels  of  35  quarts,  weighing  1321b.  fent 
to  a  country  mill.  When  ground,  it  yielded 
80  lb.  of  fine  fiour,  equal  to  London  feconds, 
40  lb.  of  a  coarfer  fort,  and  about  12  lb.  of 
bran,  fuperior  to  wheat  bran.  The  beft  flour 
made  excellent  bread,  fufliciently  light,  and  fo 
retentive  of  moifture,  as  to  be  as  good  at  twelve 
or  fourteen  days  after  baking,  as  wheaten  bread 
on  the  fourth  day.  But,  to  give  it  the  faireft 
trial,  I  had  12  lb.  of  the  barley,  and  12  lb  of 
wheat  flour,  equally  fine,  kneaded  with  fome 

yeaft 
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yeaft,  and  baked  in  the  fame  oven.  The 
wheaten  loaf  weighed '  1 5  lb.  and  the  barley 
1 8  lb. 

‘‘  Thefe  trials  fufficiently  eftablilhed  its  ex¬ 
cellence  as  a  bread-corn.  The  foregoing  year 
had  proved  its  fecundity.  To  fnd  out  its 
quality  for  ale,  I  readily  accepted  the  offer 
made  me  by  a  Gentleman  of  Liverpool,  of 
equal  Ikill  and  attention,  and  lent  him  two 
bufhels  to  be  malted.  He  obligingly  took  the 
trouble  of  this  fmall  quantity,  and  made  me 
happy  in  the  account  he  gave  me  of  its  work¬ 
ing, 

“  In  the  latter  end  of  January,  it  was  brew¬ 
ed  into  a  half-barrel  of  ale,  and  another  of 
fmall  beer.  The  latter  was  ufed  at  a  month 
old,  and  proved  good.  The  ale  was  tapt  on 
the  27th  of  May,  and  proved  of  a  fine  colour, 
flavour,  and  body 

‘‘  You  have  now  all  the  particulars  of  my 
three  years  experience  of  this  excellent  grain. 

If 

*  Dr.  Lochf!er,  in  his  DifTertation  de  Medicamentis  Norwe¬ 
gian,  extols  the  liquor  made  of  it  both  as  palatable  and  whole- 
fome.  PaJmmam,  fays  he,  quoque  reliquis  praeripit  deco^lum 
horde!  coelelHs,  vulgo  Himmelbyg,  grato  tam  fapore  quan) 
effecftu  fe  commendans. 
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If  you  think  the  information  can  be  of  fervice 
to  your  farming  acquaintance,  you  are  at  uber- 
'ty  to  ufe  it  as  you  pleafe,  hoping,  however, 
that  my  fuccefs  will  apologize  for  my  enthufi- 
afm  in  its  favour.  The  idea  I  entertain  of  its 
fuperior  utility  to  any  other  fpring-corn,  has 
induced  me  to  make  it  as  univerfaily  known  as 
the  narrow  circle  of  my  acquaintance  would 
permit.  I  thank  you  for  afiiiting  my  views, 
and  am  in  hopes  that  Mr,  Young  will  find 
occafion  to  celebrate  its  virtues  from  a  more 
fkiiful,  though  not  a  more  attentive  cultiva¬ 
tion, 

“  On  the  30th  of  April,  I  laid  down,  in  the 
broadcaft  way,  two  large  acres,  of  eight  yards, 
with  fix  bulhels  and  a  half  of  this  barley,  white 
clover,  and  hay-feeds,  and  have  fown  four  other 
bulheis  in  a  held  of  poor  natural  foil.  Both 
fields  look  well.  I  am  alfo  happy  in  knowing 
that  about  20  bufhels  of  my  laft  year’s  crop  are 
now  under  fkiiful  culture  in  the  feveral  coun¬ 
ties  of  Kent,  Surry,  Effex,  Middlefex,  Here¬ 
ford,  Stafford,  Cheffer,  Derby,  York,  Dur- 
ham,  and  many  parts  of  this  County ;  in  tv/o 
or  three  counties  in  Wales,  fix  or  fcven  in  Ire¬ 
land,  and  ibme  in  Scotland ;  from  all  which  I 

am 
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am  filled  with  the  hopes  of  its  foon  becoming 
as  univerfally  efteemed  as  known, 

Aunfield,  June  xz,l 

1770.  5  W.  Halida  y. 

■-I  i|  .  «iiii  ■ — I  '  '  »■"'  ■■  . -  —  ■  — -• 
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ESSAY  XI 
On  Potatoes, 

WHEN  firft  the  Potatoe  was  brought  into. 

England,  it  was  fuppofed  to  pofiefs 
fome  noxious  qualities ;  but  the  experience  of 
many  years  has  proved  it  to  be  a  wholefome 
and  nourifhing  root. 

Every  kind  of  plant  delights  in  a  particular 
foil.  The  potatoe  thrives  beft  in  a  light  loam. 
Its  roots  being  tuberous,  they  could  not  fwell 
in  a  ftiff  clay. 

In  a  former  efiay,  I  recommended  a  ftricfb  at¬ 
tention  to  the  fbape  of  the  roots  of  fuch  plants 
as  were  the  objeds  of  field-hufbandry.  That 
anatomical  inveftigation  will  aflift  us  in  the  ra¬ 
tional  cultivation  of  all  kinds  of  vegetables.. 
The  roots  of  oats  are  ftrong  and  piercing  *,  they 
are  therefore  formed  by  nature  to  feek  their  paf- 

fage 
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lage  through  land  but  imperfedtly  tilled,  which 
accounts  for  the  excellent  crops  of  that  grain 
produced  upon  a  fingie  plowing.  The  roots  of  ^ 
wheat  and  barley  are,  on  the  contrary,  tender 
and  fibrous :  they  confequentiy  require  a  finer 
tilth.  Beans  are  tap-rooted.  Affiited  by  their 
wedge-like  form,  they  pierce  through  the 
toughefl  foils. 

I  need  not  run  through  all  the  plants  of  the 
field,  to  prove  that  each  has  a  choice  of  foil. 

In  this  the  animal  and  vegetable  worlds  per¬ 
fectly  ^gree,  and  a  fmall  degree  of  refledion 
will  enable  us  to  trace  the  affinity. 

The  potatoe  may  be  confidered  as  a  certain 
relief  to  the  poor  againil:  a  deficiency  of  the 
corn  harveft :  for  that  reafon  it  requires  our 
molt  ferious  attention.  Various  are  the  methods 
recommended  for  its  cultivation.  Pradical 
books  of  hufbandry  circumftantially  relate 
them.  I  therefore  judge  a  regular  detail  un-. 
neceffiary  in  this  place. 

As  this  moil  ufeful  root  delights  in  a  loofe 
foil  and  a  great  deal  of  fun,  we  ffiould  anxioufly 
endeavour  to  obtain  thefe  ends  in  all  the  modes. 

©f  cultivation.  When  raifed  in  hillocks  the 

earth 
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earth  lies  light  upon  the  fpreading  roots,  and 
the  fun  has  free  accefs  to  the  crown  of  the  hills 
by  the  falling  down  of  the  haulm  inp  the  fur¬ 
rounding  trench.  By  the  frequent  earthings 
that  are  required  in  this  manner  of  culture,  the 
foil  is  kept  clear  of  weeds,  and  the  whole  field 
is  reduced  into  the  form  of  a  garden.  This  is 
a  very  profitable  method  of  cultivation,  and 
the  expence  attending  it  is  not  fo  confiderable 
as  might  at  firft  be  imagined.  Two  men  and 
a  boy  will  plant  an  acre  in  four  days,  the  ex¬ 
pence  of  which  mull  be  eflimated  according  to 
the  rate  of  labour  in  the  country.  Two  men 
will  give  the  fecond  and  lafl  earthing  in  three 
days.  I  ufually  place  the  hills  in  the  quincunx 
form,  meafuring  four  feet  from  center  to  center. 
Into  each  hill  I  put  five  cuttings,  placing  one 
in  the  middle,  and  the  others  round  it.  Excel¬ 
lent  crops  may  be  obtained  by  putting  one  large 
potatoe  into  the  center  of  each  hill.  When 
the  land  is  frefh,  and  the  bufinefs  has  been  well 
attended  to,  the  cultivator  may  expe(51:  near  a 
peck  of  potatoes  in  each  hillock*,  which  is  a 
larger  produce  than  can  be  obtained  by  any 
other  method. 

It  will  here  be  neceffary  to  obferve,  that  the 
fpade,  where  hands  can  be  procured,  is  greatly 

preferable 
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preferable  to  the  plow  •,  but,  in  countries 
where  they  are  fcarce,  the  plow  is  a  good  in- 
ftrument,  provided  the  farmer  takes  care  to 
allow  a  fufficient  diftance  between  the  rows,  in 
order  to  deftroy  the  weeds,  and  throw  frelli 
mould  up  to  the  plants.  This  diftance  ftiould 
not  be  lefs  than  three  feet,  efpecially  in  ihal- 
low  foils. 

It  is  cuftomary  to  put  the  manure  over  the 
fets,  but  the  pradice  is  injudicious.  By  attend¬ 
ing  to  the  manner  that  the  potatoe  grows  above 
and  below  ground,  we  may  be  enabled  to  form 

very  correct  rules  of  cultivation* 

/ 

As  foon  as  the  potatoe  puts  forth  its  ftalk, 
in  order  to  rife  tp  the  furface,  it  fends  out  fe^ 
veral  ftrong  roots  which  run  obliquely  down¬ 
ward,  and  may  be  called  the  feeding  roots. 
They  do  not  produce  fruit.  When  the  manure 
is  placed  under  the  fets,  the  feeders  pierce  into 
It,  and  extradt  the  oily  and  mucilaginous  par¬ 
ticles.  The  potatoe  creeps  under-ground,  and, 
in  proportion  to  the  covering  of  earth,  the 
ftalk  within  the  ground  becomes  longer  or 
fhorter.  Brom  this  ftalk  lateral  ilioots  are  de¬ 
tached,  which  are  bearers.  Thefe  bearers  are, 
in  fa(ft,  branches  within-ground.  They  go  off 

from 
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tilt  defcending  ftalk  in  the  fame  mahher 
and  diftance  as  the  branches  do  from  the  af- 
cending  one.  Had  they  appeared  upon  the 
furface,  they  would  have  brought  forth  leaves^ 
flowers,  and  apples,  but  being  confined  they^ 
produce  potatoes. 

in  the  fixth  eflfay  I  have  demonflirated  that  all 
the  parts  of  a  plant  are  the  fame  ;  the  only  dif¬ 
ference  lies  in  the  fhape.  Trees  may  be  planted 
with  their  roots  in  the  air,  and  their  branches 
in  the  earth.  Ill  that  Hate  they  will  live  and  * 
grow.  A  fibrous  root  that  has  efcaped  through 
the  earth,  becomes  a  tree  perfe6l  in  all  its  parts. 
The  tops  of  potatoes,  cut  off  in  June  and 
planted  in  the  earth,  will  take  root,  and 
produce  a  good  crop. — I  have  obferved  that  the 
bearing  Ihoots  go  off  from  the  main  root  in  the 
manner  of  the  branches  from  the  main  ftem  i 
confequently,  we  are  direfled  to  lengthen  'the 
main  root,  in  order  to  increafe  the  number  of 
bearing  fhoots.  This  is  accomplifbed  by  givino- 
frequent  earthings  to  the  plant.  That  opera¬ 
tion,  however,  requires  difcretion.  For  when 
too  great  a  load  of  earth  has  been  thrown  up, 
the  lowell  Ihoots  being  deprived  of  the  fun  and 
air,  either  become  barren,  or  produce  fmall  and 
decayed  fruit.  Potatoes  planted  in  drills'  are 

not 
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not  fubje(El  to  this  inconvenience.  In  general 
they  have  too  (light  a  covering  of  earth,  fo  that 
they  feldom  put  out  above  one  layer  of  bearing' 
(hoots.  There  is  another  objedlion  to  this  me¬ 
thod  :  for  unlefs  the  bearers  run  in  the  direction 
of  tlie  drills,  they  efcape  at  the  (ides,  and  af- 
cend  in  a  (talk,  which  bears  leaves  and  flowers 
inftead  of  potatoes.  The  haulm  alfo  of  one 
row  falls  upon  the  crown  of  the  contiguous 
one,  which,  by  keeping  out  the  fun,  dimi- 
ni(hes  the  crop.  When  cultivated  in  hillocks, 
the  haulm  falls  down  into  the  trench,  leaving 
the  crowns  expofed  to  the  folar  heat.  The  po- 
tatoe  delights  in  the  fun,  and  cannot  bear  the 
(hade  ;  for  which  reafon  we  (hould  be  careful, 
in  all  the  modes  of  cultivation,  to  preferve  this 
bias  of  nature. 

In  fome  places  it  is  ufual  to  dibble  in  the 
fets  at  fixteen  inches  diftance.  This  is  an  ex¬ 
cellent  method.  The  land  requires  a  good 
drelTing  of  rotten  dung,  and  muft  have  deep 
(lirrings  with  the  plow,  if  the  (laple  of  the 
foil  will  admit  of  it, 


Soon  after  the  appearance  of  the  plants,  the 
intervals  (hould  be  carefully  hand-hoed,  which 
operation  muft  be  repeated  occafionally.  Some 
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people  trench  with  the  Ipade,  placing  long 
litter  at  the  bottom  of  the  trenches  •,  after  which 
the  fets  are  dibbled  in.  This  is  a  good^  but 
expenfive  method.  It  is  agreeable  to  the  nature 
of  the  plant,  as  it  encourages  the  running  of 
the  bearing  fhoots. 

In  whatever  manner  potatoes  are  cultivated^ 
unlefs  upon  frefh  land,  dung  muft  be  ufed.  It 
is  an  error  to  fay  that  they  do  not,  exhauft  the 
foil.  On  the  contrary,  they  impoverifh  greatly; 
againft  which  there  is  no  remedy  but  plenty  of 
dung  and  clean  hufbandry.  Under  thefe  cir-^ 
cumftances  they  may  be  confidered  as  an 
Ameliorating  crop. 

•) 

In  very  coarfe  clays  I  have  raifed  large  crops 
of  this  root  in  hillocks,  where  it  would  have 
been  impoflible  to  have  cultivated  them  in 
drills.  The  reafon  is  obvious. 

Of  potatoes  there  are  various  kinds,  and 
we  are  every  day  adding  to  their  number  by 
the  induftry  of  fuch  gardeners  as  raife  them 
from  feed.  I  lhall  only  remark,  that  the  forts 
which  yield  the  greateft  increafe  are  the  moft 
proper  for  the  farmer.  The  early  and  tender 

kinds 
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kihds  come  more  immediately  under  the  care 
of  the  gardener. 

In  this  general  view,  the  Reader  will  obferve, 
that  I  do  not  confider  the  potatoe  itfelf  as  the 
root  of  the  plant,  but  rather  as  an  under-ground 
fruit,  produced  upon  a  confined  branch.  The 
real  roots  do  not  produce  potatoes ;  they  only 
ferve  the  purpofes  of  drawing  nutriment  from 
the  foil,  in  the  fame  manner  that  the  leaves 
above  extradl  it  from  the  atmofphere.  The 
potatoe  below  and  the  apple  above  are,  in  fa6t, 
the  fame;  but,  living  in  different  elements, 
they  affume  different  appearances.  The  one 
feems  to  have  been  intended  for  the  prefervation 
of  the  fpecies,  the  other  for  the  food  of  animals. 


ESSAY  XL 

On  the  Culture  of  l^urnips, 

The  drill  method  of  raifing  turnips  is 
generally  pradlifed  by  fuch  Gentlemen  as 
wifh  to  be  confidered  in  the  light  of  corredt 
hufbandmen.  The  broadcaft,  or  old  method, 
is  however  better  adapted  to'  the  generality  of 
farmers.  The  inftruments  ufed  are  plain  and 

K  fiinple 
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fimple  in  their  ftrufture,  eafy  and  familiar  in 
their  application.  The  drill  fyflem  requires 
complicated  machinery,  and,  being  founded 
upon  principles,  demands  a  degree  of  reafon- 
ing  to  underftand  it.  After  which,  the  prac¬ 
tice  requires  a  fpirited  kind  of  attention  not  to 
be  met'  with  in  every  village. 

I  do  not  propofe  to  give  a  comparative  view* 
of  the  two  methods.  My  intention  in  this 
effay  is  only  to  throw  a  general  light  upon  the 
drill  culture  of  turnips,  and  to  point  out  to  the 
plain  farmer  an  eafy  and  certain  method  of 
raifing  a  large^crop  upon  almoft  any  foil. 

The  land  being  well  plowed  and  harrowed, 
but  not  manured,  furrows  muft  be  drawn  all, 
over  the  field  with  the  common  plow,  at  three 
feet  diilance.  Thefe  open  furrows  mull  nearly 
be  filled  with  rotten  dung.  This  operation  is 
Gondudled  by  women  and  children,  as  ufual  in 
fetting  potatoes.  After  this  the  earth  muft  be 
returned  into  the  furrow  by  a  light  plow  drawn 
by  one  horfe.  The  whole  field  being  now  dif- 
pofed  in  ridges  at  three  feet  diftance,  the  feed 
muft  be  fprained  upon  them  from  the  fingers  • 
after  which  a  bufh-harrrow  muft  be  brought  in 
to  cover  the  feed,  or  a  perfon  with  a  rake  may 

follow 
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follow  the  feedfman.  For  the  purpofe  of  fow- 
ing  the  feed,  I  always  make  ufe  of  the  hand- 
drill  defcribed  by  Mr.  Young  in  the  firil  vo¬ 
lume  of  hiS:  Northern  Tour.  It  is  a  cheap 
inilrument,  and  does  the  work  with,  expedition 
and  certainty.  In  drilling  of  turnips  the  farmer 
fhould  be  advifed  not  to  be  fparing  of  feed  ♦,  for, 
as  the  rows  undergo  the  operation  of  the  hand- 
hoe,  there  can  be  no  danger  from  a  fuperfluity 
of  plants. 

As  foon  as  the  turnips  have  got  into  the 
rough  leaf  they  muft  be  thinned  by  the  hand- 
hoe,  which  operation  may  be  performed  by 
common  fervants.  Broadcaft  turnips,  on  the 
contrary,  require  the  utmoft  dexterity.  This  I 
efteem  a  material  advantage. 

When  the  weeds  come  up  in  the  intervals, 
they  mull  be  turned  down  by  plowing  a  furrow 
from  the  turnips,  which  will  leave  an  arch  gf 
earth  between  the  rows.  At  a  proper  feafon, 
when  the  weeds  advance,  this  arch  muft  be  fplit, 
fo  that  the  turnips  will  be  left  upon  ridges, 
with  a  trench  in  the  place  of  the  former  arch. 
The  rows  Ihould  undergo  a  fecond  hoeing;  and 
if  any  double  turnips  are  left,  they  muft  be 
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removed  by  the  hand.  Women  and  children 
perform  this  operation  v/ith  great  expedition. 

It  is  impoffible  to  conceive  a  finer  fight  than 
a  field  of  turnips  drefied  in  this  manner.  The 
expence  appears  to  be  great  *,  but  the  fuperior 
excellence  of  the  crop,  added  to  the  cleannefs  of 
the  landj  will  much  more  than  over-balance 
the  additional  expence  and  trouble.  I  do  not 
take  upon  me  to  eilimate  the  expence  of  this 
method  of  culture,  as  it  depends  greatly  upon 
the  addrefs  of  the  perfons  employed ;  on  which 
account  the  fecond  year  will  be  lefs  expenfive 
than  the  firft.  I  do  not  mean  to  confine  the 
farmer  to  a  fervile  obedience'  to  the  rules  that  I 
have  laid  down.  If  he  only  obferves  the  gene¬ 
ral  principle  of  laying  the  manure  at  the  bot¬ 
tom  of  the  furrows,  he  may  reduce  every  other 
part  of  the  operation  to  his  own  fentiment. 

Mr.  Benfon,  an  excellent  farmer  and  inge¬ 
nious  mechanic,  who  lives  in  the  neighbour¬ 
hood  of  Ripon,  is  the  perfon  that  contrived  the 
above  mode  of  cultivation,  and  has  followed  it 
himfeif  for  many  years,  with  great  fuccefs.  His 
method  varies  in  fome  particulars  from  what  I 
have  defcribed.  He  drills  the  feed  upon  the 
dung,  and  drav/s  the  earth  over  it  with  a  kind 

of 
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j  of  harrow  without  teeth.  It  is  fomething  of  the 
I  fhape  of  a  crooked  elbow.  I  believe  this  me¬ 
thod  is  better  than  what  I  have  defcribed,  efpe- 
I  cially  in  fultry  weather.  The  feed,  when  placed 
upon  the  moift  dung,  and  covered  with  the 
earth,  foon  vegetates.,  and  pulhes  upwards  with 
furprizing  vigour.  The  plants  being  ftrong, 
foon  get  into  rough  leaf,  and  by  that  means 
efcape  the  ravages  of  the  fly.  I  once  fowed  an 
acre  of  turnips  in  this  manner  during  a  fultry 
feafon.  The  plants  were  up  on  the  feventh 

i 

I  day,  while  the  broadcaft  part  of  the  fame  field 
!  did  not  fliew  the  lead:  appearance  till  the  four¬ 
teenth  day  after  fowing.  The  field  was  fown  at 
the  fame  time,  and  the  only  difference  lay  in  the 
culture.  In  hot  and  fultry  weather  the  manure, 
as  commonly  ufed,  is  expofed  to  the  fcorching 
rays  of  the  fun ;  great  part  of  it  is  confequent- 
ly  exhaled.  But  when  confined  in  the  furrows 
the  exhalation  from  it  is  abforbed  by  the  earth, 
and  retained. 

It  may  here  be  obferved,  that  the  above  mcr 
thod  does  not  effentially  differ  from  the  drill 
and  horfe-hoeing  culture,  excepting  in  the  dif- 
tribution  of  the  manure. 

K  3 
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The  horfe-hoeing  method  begins  to  gain 
ground  in  this  country.  It  is  far  fuperior  to 
the  broadcaft,  efpecially  in  diftridfs  where  ex¬ 
pert  hoers  cannot -be  procured. 

An  ingenious  "friend  of  mine  now  'raifes 
excellent  crops  of  turnips  by  the  help  of  the 
drill  and  horfe-hoe,  where  that  ufeful  vegetable 
is  fcarcely  known.  What  few  are  raifed  in  his 
neighbourhood  are  fo  over-run  with  weeds  for 
want  of  hand-hoeing,  that  the  -  crop  becomes 
deftru6live  both  to  the  landlord  and  tenant. 
He  has  been  fo  obliging  as  to  communicate 
to  me  his  fentiments  upon  this  head,  which,  •  I 
dare  fay,  v/ill  be  ufeful  to  fuch  farmers  as  are 
defirous  of  railing  large  -and  clean  crops  of  tur¬ 
nips  at  a  fmall  expence. 

This  ingenious  cultivator  brings  the  land  defti- 
ned  for  turnips  into  excellent  tilth-  by  frequent  - 
plowings.  At  the  laft  ftirring,  which  is  about; 
Midfummer,  either  a  little  before  or  after,  accord- 
-  ing  to  the  feafon,  he  harrows  the  land  very  fine,  and, 
with  the  hand-drill  defcribed  in  the  firll  volume 
of  Mr.  Young’s  Northern  Tour,  Tows  the  feed 
in  rows  at  two  feet  and  a  half  diftance.  After 
this  the  land  is  harrowed  once  over  with  light 
harrows,  in  order  to  cover  the  feed.  When  the 

turnips 
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turnips  are  up  and  pretty  ilrong,  they  are  fet 
out  at  about  a  foot  diftance  with  the  hand-hoe. 
When  the  land  is  much  infefted  with  weeds,  he 
plows  two  furrows  from  the  rows  to  the  center  of 
the  intermediate  fpace ;  and  when  the  weeds  make . 
a  fecond  fhoot,  he  fplits  the  ridge  with  a  horfe- 
hoe  with  a  double  mould- board.  When  the 
land  is  not  very  foul,  the  latter  operation  is 
fufficient  .without  the  former.  In  this  manner 
a  large  and  clean  crop  of  turnips  .may  be  pro¬ 
cured  with  very  little  affiftance  from  the  hand- 
hoe. 

In  countries  where  hands  are  fcarce,  this 
is  an  excellent  and  judicious  method.  Every 
perfon  may  introduce  fuch  variations  as  .may 
fuit  his  own  convenience,  provided  he  takes 
care  .to  preferve  the  general  principle. 

I  have  known  a  large  field  of  broad- caft 
turnips  very  well  hoed,  by  cutting  them  into 
ftripes  with  a  light  plow,  and  afterwards  hand- 
-  hoeing  the  ftripes  by  common  labourers.  This 
method  is  no  defpicable  one  in  countries  where 
hands  are  fcarce.  '  Women  and  children,  at  a 
fmall  expence,  may  afterwards  be  fent  into  the 
field  to  draw  the  double  turnips,  .and  fet  out 
the  whole  in  a  correct  manner. 


ESSAY 
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On  the  Culture  of  Carrots^  and  their  Ufe  in  faU 

tening  of  Hogs, 

f 

IN  the  Year  1769,  I  took  two  acres  of  rich 
fand  land,  which  the  year  before  had  been 
plowed  out  of  fwarth,  and  had  borne  a  crop 
of  very  fine  cabbages.  About  the  27th  of 
March  I  plowed  and  cleared  the  land  from  the 
cabbage  {talks,  and  grafs  that  had  grown  be- 
-  tween  the  rows,  and  prepared  it  without  putting 
any  manure  upon  it,  for  fowing  my  carrots  in 
the  following  manner.  A  plow  with  two  horfes 
drew  a  furrow  of  the  common  depth,  and  was 
followed  by  another  plow  with  two  horfes  in 
the  fame  furrow,  which  turned  up  the  foil  ten 
or  twelve  inches  deep.  This  is  called  double 
plowing.  Two  plows  will  do  about  an  acre  a 
day.  On  the  5th  of  April  I  fowed  the  feed, 
about  four  pounds  to  an  acre.  My  gardener 
finifhed  the  two  acres  with  eafe  in  a  day,  having 
mixed  the  feed  with  about  a  bufhel  of  dry  fand. 
The  feed  was  immediately  harrowed  in.  When 
the  carrots  were  about  a  month  old,  I  fent 
fome  women  into  the  field  to  hoe  them.  The 
hoes  were  only  three  inches  broad.  I  afterwards 
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had  the  field  weeded  twice  by  the  hand,,  which, 
although  very  expenfive,  I  found  to  be  infinitely 
the  beft  way.  The  crop  when  taken  up  weigh¬ 
ed  twenty  tons  without  the  tops.  I  fhall  now 
proceed. to  the  expence  of  cultivating  thefe  two 
acres  of  carrots. 


S»  dv 


Rent,  - 

3 

o 

0 

Taxes,  .  -  _  _  . 

o 

4 

0 

Two  days  plowing  with  two  plows^ 

0 

14 

0 

Three  days  harrowing. 

0 

9 

0 

Cleaning  the  ground  from  the  cab- 1 

bage  ftalks,  &c.  j 

■0 

u 
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Eight  pounds  of  feed. 

o 

12 

0 

A  man  one  day  fowing. 

o 

I 

6 

Hoeing,  .... 

o 

15 

0 

Hand-weeding,  firft  time. 

I 

0 

0 

f  Ditto,  fecond  time,  '  - 

I 

1 1 

6 

£■ 

8 

13 

0 

Mr.  Young,  in  his  treatife  upon  the  manage¬ 
ment  of  hogs,  is  of  opinion  that  boiled  car¬ 
rots 

*  The  reafon  why  the  fecoud  weeding  coft  more  than  tfie 
firft,  was  becaufe  the  women  had  fixpence  per  day,  it  being 
^ay-time,  whereas  the  firft  time  they  had  only  fourpence. 
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rots  are  the  beft  food  for  fattening  that  ufeful 
animal.  He  prefers tthem- to  pollard,  white  peafe, 
.buck-wheat,  or  potatoes.  I  beg  leave  to  tran- 
fcribe  the  experiment  upon  .which  he  founds 
,his  opinion. 

“  In  January,  1766,  I  drew  from  the  herd 
ten  hogs,  as  equal  in  fize  as  poflible,  and 
jweighed  them  alive  in  five  lots. 

S.  P. 

1.  weighed  13  4 

2.  -  12  6 

3.  - 13  o 

4.  — -  12  II 

5-  -  13 

A  nearer  equality  than  this,  in  matters  that 
'.can  neither  be  added  to  nor  diminifhed,  can 
fcarcely  be  expelled. 

N®  I.  was  fatted  with  white  peafe,  that 
weighed  fixty-fix  pounds  per  bufhel,  the -price 
30  s.  per  quarter. 

N®  2.  with  pollard,  that  weighed  twenty- 
-  two  pounds  per  bulhel,  the  price  9  d.  per  bufhel. 

N“  3, 
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“  No  3-  ■with  buck- wheat,  that  weighed  forty- 
feven  pounds  per  bulbel,  the  price  2 s.  3d.  .per 
bufhel. 

«  N°4.  with  boiled  potatoes,  .that  weighed 
fifty-four  pounds  per  bufhel,  .the  price  2S.  per 
bufhel. 

N°  5.  with  boiled  carrots,  that  weighed  raw 
fifty-five  pounds  per  bufhel,  the  price  is.  id, 
per  bufhel. 

“  I  thought^it  befl  to  fix  ona  given- fum,  as 
, proper  to*  fat  each  hog.  The- people  I  confult- 
..ed  were  of  opinion,  that  eight  bufhels  of  .white 
peafe  were  neceffary  to  fat  one-  fuch  ,hog  well. 
This  I  accordingly  fixed  on-  as  my  criterion. 
The  account  of  the  expence  therefore  flood  thus: 

St  / 

1.  Peafe,  fi6  bufhels,  -  300 

2.  Pollard,  80  bufhels,  -  300 

3.  Buck- wheat,  27  bufhels,  -309 

4.  Potatoes,  28  bufhels,  2  16 

Labour  and  coals,  -  4 

-  300 

5.  Carrots,  49  bufhels,  213  2 

Labour  and  Coals,  6  10 

- 300 

“  Each 
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“  Each  lot  was  weighed  as  foon  as  the  food 
was  done.  The  refult  was  as  follows  : 

S.  P, 

N°  I.  weighed  27  6 

2.  - — -  27  9 

3.  - -  29  13 

4.  -  25  7 

5-  — - 31  ^ 

It  is  evident  from  this  experiment,  that 
carrots  boiled  are  fuperior  to  any  other  food. 
I  did  not  expedt  that  potatoes  would  be  fo  much 
inferior;  but  I  have  found  from  divers  other 
trials  fince,  that  it  is  requifite  to  mix  the  meal 
of  fome  kind  of  corn  with  them.  Pollard  in 
this  trial,  as  in  the  laft,  is  fuperior  to  peafe.’* 

From  this  experiment  of  Mr.  Young,  the 
boiled  carrots  appear  in  a  favourable  light.  I 
was  therefore  induced  to  follow  his  advice,  and 
accordingly  bought  in  twelve  hogs  as  follows 


S. 

p. 

N°  r.  - 

- -  15 

2 

2.  — 

-  16 

0 

3* 

-  14 

12 

4.  - 

13 

13 

No  5. 


Carried  over  59  13 
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S. 

p. 

Brought 

over  59 

13 

N=5.  - 

—  12 

6 

6. 

17 

2 

7- 

—  14 

10 

8.  - 

13 

3 

9- 

— ^  16 

10 

10.  — 

17 

0 

II.  - - 

—  12 

10 

12.  - 

13 

6 

177 
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On  the  z6ih.  of  06lober,  1769)  I  put  them 
up  to  feed  upon  boiled  carrots,  which  they  eat 
with  feeming  pleafure.  On  the  28  th  of  Decem¬ 
ber  I  weighed  them  again,  being  fat,  and  found 
that  they  had  gained,  in  the  nine  weeks,  juft 
3311.  10  lb.  During  that  period  they  confu- 
med  574  bulhels  of  carrots,  at  4  ft.  per  buiheh 

Thefe  574  bulhels,  if  eftimated  at"]  /.  s.  d, 
IS.  id.  per  bulhel,  would  have  1 34  13  10 
coll 

Attendance,  fire,  &c.  for  niite  weeks,  3  12  o 


38.  5 

A 
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A  farmer  prefuming  upon  Mr.  Young’s 
experiment,  and  purGhafing  carrots  at  i  s.  i  d. 
per  bufhel,  would- juft  give  38 L  5s.  lod.  for 
33  ft.  lolbi  of  live  flefh. 

Thus  far  I  have  related  my  experiment,  and 
fo  far  it  accompanies  Mr.  Young’s.  The  diffe¬ 
rence  in  the  refult  is  amazing.  Mr.  Young 
gets  17ft.  131b.  of  live  fiefh  for  3L  I  pay 
381.^  5s.  lod.  for  33ft.  loib.  which  is 
upwards  of  23  s.  per  ftone. 

It  will  be  unrteceffaiy  to  make  many  reflec¬ 
tion^  upon  the  refult  of  this  interefling  experi¬ 
ment.  I  lhall  only  obferve,  that  every  thing 
relative  to  it  was  conduced  with  that  care  and 
attention  which  trials  of  this  important  nature 
require.  Towards  the  latter  end  of  fattening^ 
I  found  it  neceflary  to  bellow  upon  the  hogs 
as  much  bean  meal  as  coll  me  61.  without 
which  the  bacon  would  not  have  been  market- 
'  able. 

Willing  to  carry  my  trial  as  far  as  it  could  be 
profecuted,  I  killed  the  hogs.  When  dried^ 
they  weighed,  without  the  cheeks,  104  ft. 
which  fold  in  the  London  market  for  40  s.  a 
hundred.  The  cheeks  were  valued  at  half  a 


crown 


I 
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crown  a  piece.  In  the  courfe  of  drying,  the 
bacon  loft  upwards  of  70  ft.  which  great  con- 
fumption  was,  in  fome  degree,  made  up  by  the 
excellence  of  its  quality. 


/•  St  dt  /.  St  di 

Prime  coft  of  12  hogs,  22  9  o  'j 
Bean  meal,  6  o  o  j 

Fire  and  attendance  for-^  ^3^10 

nine  weeks, 

Value  of  the  bacon  and  cheeks,  27  10  o 


- I 

I  3  12  o  ! 

i  J 


Fofs  £,4.  II  o 

From  the  above  experiment  it  is  plain,  that 
we  fhould  not  depend  upon  carrots  alone  for 
fattening  of  hogs.  A  judicious  mixture  of 
food  conftitutes  the  moft  rational  and  profitable 
method.  Mr.  Young  makes  his  carrots  worth 
13  d.  a  buftiel  in  fattening.  I  lofe  upwards  of 
4I.  befides  574  bufhels  of  carrots,  which  I 
could  have  fold  for  2  8 1.  It  may  be  proper  to 
obferve,  that  my  hogs,  being  much  larger  than 
Mr.  Young’s,  eat  a  proportionable  quantity  of 
carrots  before  they  were  fat.  This  difference 
in  fize  may  probably  account,  in  fome  degree, 
for  the  different  refults  of  our  experiments. 

ESSAY 
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ESSAY  XIIL 


On  the  Study  of  Nature, 

The  ftudy  of  nature  is  one  of  the  moft 
pleafing  amufements  that  can  engage  the 
mind  of  man.  The  entertainment  that  it  gives, 
is  as  infinite  as  the  variety  of  the  fubje6l:s  of 
which  it  is  compofed*  When  we  confider  the 
hiftory  of  nature  as  interwoven  with  religion^ 
our  breaft  is  immediately  opened,  and  the  di¬ 
vine  goodnefs  fmks  down  into  the  heart  with 
energy  and  convidion.  Akenfide  beautifully 
exprefies  himfelf  when  he  fays, 

— —  the  men 

Whom  nature’s  works  can  charm,  with  God  himfelf 
Hold  converfe ;  grow  familiar,  day  by  day. 

With  his  conceptions  ;  a£l  upon  his  plan. 

And  form  to  his,  the  relilh  of  their  fouls.- 

Wherever  we  caft  our  eyes  a  field  of  con-^ 
templation  opens  to  our  view.  The  "animal j 
vegetable,  and  mineral  worlds  teem  with  mat¬ 
ter  for  the  exercife  of  our  minds. 


Man, 


C  ] 

Man,  in  a  ftate  of  nature,  is  obliged  to  his 
indullry  for  meat  and  cloathing.  He  is  born 
naked  and  defencelefs.  Early  he  leaves  the 
fo tiering  hands  of  his  parents,  and  goes  into 
the  wide  world,  where  his  underilanding  muft 
fupply  the  wants  of  nature.  Being  a  focial 
animal,  he  herds  with  his  fellow- creatures. 
Societies  are  formed  for  mutual  protection. 
Providence  having  bellowed  upon  man,  from 
the  beginning,  all  manner  of  power  over  the 
beafls  of  the  field,  the  fowls  of  the  air,  and  the 
filhes  of  the  fea,  he  executes  his  power,  and 
fubjeCds  them  to  his  will.  The  vegetable  crea¬ 
tion  lies  open  to  his  view.  Minerals,  though 
hid  in  the  bpwels  of  the  earth,  yield  to  his  in- 
duftry.  For  him  all  things  feem  to  have  been 
made.  Every  thing  ultimately  refolves  itfelf 
into  the  eafe,  comfort,  and  fatisfadlion  of  man. 
Whether  we  confider  them  as  fupply  in  g  his 
natural  wants,  or  contributing  to  his  artificial 

■b 

defires,  the  argument  is  ftill  the  fame.  He  is 
lord  of  all,  and  enjoys  the  whole. 

'  Over  fome  animals  he  is  forced  to  exercife 
command.  Others  follow  him,  and  cannot 
exift  without  his  protedtion.  Sheep  that  fup¬ 
ply  him  with  food  and  cloathing,  ftand  moil  in  ~ 
need  of  his  affiftance.  They  lodge,  as  it  were, 

L 


m 
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in  his  bofom— and  are  never  found  in  countries 
untrod  by  man. 

% 

The  face  of  the  globe  is  covered  with  a 
lafting  verdure  for  the  ufe  of  animals  that  are 
friendly  to  man.  In  every  country,  and  in 
every  place,  the  bountiful  earth  brings  forth  its 
fruits  in  due  feafon,  and  rewards  the  induftrious 
care  of  the  hulbandman.  Corn  is  fpontaneous 
in  no  climate,  but  the  induftry  of  man  can 
raife  it  in  all. 

t 

The  juft  contemplation  of  the  works  of  Pro¬ 
vidence  is  the  humble  adoration  of  a  Chriftian. 
He  views,  with  gratitude,  the  good  things  that 
God'  has  made,  and  enjoys  them  chearfully. 
Let  the  melancholy  Reclufe  ftirink  into  his 
wretched  habitation,  and,  with  himfelf,  bury 
the  gloomy  horrors  of  his  mind.  God  delights 
in  the  chearful  contemplation  of  his  works. 
The  Saviour  of  the  world  bids  us  confider  the 
lilies  of  the  field  how  they  grow  ;  they  toil  not^ 
neither  do  they  fpin  *,  and  yet  Solomon  in  all  his 
■glory  'was  not  arrayed  like  one  of  thefe. 

The  regular  return  of  feafons,  and  the  inva¬ 
riable  order  that  vegetables  obferve  in  budding, 
leafing,  and  flowering,  befpeak  almighty  wif- 

dom 


dom  and  almighty  power.  A  mind  harmonized 
to  fuch  divine  contemplations,  fees  at  all  times, 
and  feels  with  warmth  the  o-oodnefs  ot  the 

1 

Creator  to  the  created.  He  confiders  the  works 
of  nature  as  the  filent,  but  expreffive,  language 
of  the  Deity  *,  and  while  he  feems  only  to  admire, 

;  is  wrapt  in  gratitude  and  devotion. 


I  E  S  S  A  Y  XIV. 

On  the  ’1‘ime  of  Sowing. 

^  t 

Mr.  Harold  Barck,  in  his  ingenious  dif- 
fertation  upon  the  foliation  of  trees, 
publifiied  in  the  Amasn.  Acad.  Vol.  IIL  informs 
us,  that  the  illuftrious  Linnaeus  had,  in  che 
moil  earned  manner,  exhorted  his  countrymen 
I  to  obferve,  with  all  care  and  diligence,  at  what 
i  time  each  tree  expands  its  buds  and  unfolds  its 
leaves  •,  imagining,  and  not  without  reafon,  that 
his  country  would,  fome  time  or  other,  reap  feme 
new  and  perhaps  unexpedled  benefit  from  obier- 
vations  of  this  kind  made  in  different  places. 

I  As  one  of  the  apparent  advantages,  he  ad- 
j  vifes  the  prudent  hufbandman  to  watch,  with 
the  greatCil  care,  the  proper  tiiTie  for  fowinc:  *, 

L  2  becaufc 
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becaufe  this,'  with  the  divine  aflillance,  produces 
plenty  of  provifion,  and  lays  the  foundation  of 
the  public  welfare  of  the  Hate,  and  of  the  pri¬ 
vate  happinefs  of  the  people.  The  ignorant 
farmer,  tenacious  of  the  ways  and  cuftoms  of 
his  ancefcors,  fixes  his  fowing  feafon  generally 
to  a  month,  and  fometimes  to  a  particular  day, 
without  confidering  whether  the  earth  be  in  a 
proper  fliate  to  receive  the  feed ;  from  whence 
it  frequently  happens  that  what  the  fewer  fowed 
with  fweat,  the  reaper  reaps  with  forrow.  The 
wife  oeconomiil  fhould  therefore  endeavour  to 
fix  upon  certain  figns  whereby  to  judge  of  the 
proper  time  for  fowing.  We  fee  trees  open 
their  buds  and  expand  their  leaves,  from  whence 
we  conclude  that  fpring  approaches,  and  experi¬ 
ence  fapports  us  in  the  conclufion ;  but  no  body 
has  as  yet  been  able  to  fhew  us  what  trees  provi¬ 
dence  has  intended  fhould  be  our  kalendar,  fo 
that  we  might  know  on  what  day  the  countryman 
ought  to  fow  his  grain.  No  one  can  deny  but 
that  the  fame  power  which  brings  forth  the  leaves 
of  trees,  will  alfo  make  the  grain  vegetate;  nor 
can  any  one  aiTert  that  a  premature  fowing  will 
always,  and  in  every  place,  accelerate  a  ripe 
harveft.  Perhaps  therefore  we  cannot  promife 
ourfelves  a  happy  fuccefs  by  any  means  fo 
likely,  as  by  taking  our  rule  for  fowing  from 

the 
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the  leafing  of  trees.  We  muft  for  that  end 
obferve  in  what  order  every  tree  puts  forth  its 
leaves  according  to  its  fpecies,  the  heat  of  the 
atmofphere,  and  the  quality  of  the  foil.  After¬ 
wards,  by  comparing  together  the  obfervations 
of  the  feveral  years,  it  will  not  be  difficult  to 
determine,  from  the  foliation  of  the  trees,  if 
not  certainly,  at  lead  probably,  the  time  when 
annual  plants  ought  to  be  fown.  It  will  be 
neceflary  likewife  to  remark  what  fowings  made 
in  different  parts  of  the  fpring  produce  the  beft 
crops,  in  order  that,  by  comparing  thefe  with 
the  leafing  of  trees,  it  may  appear  which  is  the 
moft  proper  time  for  fowing. 

To  thefe  moft  ingenious  remarks,  Mr.  Barck 
has  added  the  order  of  the  leafino;  of  trees  in 
Sweden.  Mr.  Stillingfleet  is  the  only  perfon 
that  has  made  corred  obfervations  upon  the 
foliation  of  the  trees  and  fhrubs  of  this  kino-- 

o 

dom.  'The  following  is  his  kalendar,  which 
was  made  in  Norfolk  in  the  year  1765. 

1  Honey-fuckle  -  -  -  -  Jan.  15 

2  Goofeberry  -  -  -  _  March  1 1 

3  Currant  -  -  -  -  n 

'  4  Elder  -  n 

5  Birch  -  -  -  -  >  -  April  i 

6  Weeping  Willow  -----  i 

L  3  7  Rafp  berry 
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7  Ralpberry  -  -  -  -  -  April  5 

8  Bramble  -  -  .  ..g 

9  Briar  .  . . -  4 

10  Plumb  -  6 

1 1  Apricot  - . 6 

12  Peach  -  -  -  -  ----6 

I 

13  Fiiberd  -  --  -^---7' 

14  Sallow  --  -^^^--7 

15  Aider  -  --  --  -  -  -  7 

16  Sycamore  -  --  --  -  -  9 

17  Elm  -  -  -  -  -  -  10 

18  Quince  ^---  -  -  -10 

19  Marfh  Elder  -  «  -  -  -  ii 

20  Wych  Elm  -  -  --  --12 

21  Quicken  Tree  -  --  --  - 

22  Hornbeam  --  -  -  --  i^ 

23  Apple  Tree  -----  -  14 

2a-  Abele  -  -  -  -  -  -  -  16 

t 

25  Chelhut  -  --  --  -  -  16 

26  Willow  -  ------  17 

27  Oak  -  -18 

28  Lime  -  .-  --  --  -18 

29  Maple  -  --  --  --  -  19 

30  Walnut  -  -  -  --  -  -21 

31  Plane  -  --  -^---21 

32  Black  Poplar . 21 

33  Beech  -  --  --  ,-  -21 

34  Acafia  Robinia  -  -  :  "  '  ^  ^ 

35  Alh 
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35  Alh  -  -  -  -  -  -  April  29. 

36  Carolina  Poplar  -----  22 

In  different  years,  and  in  different  foils  and 
cxpofitions,  thefe  trees  and  fhrubs  vary  as  to 
their  leafing ;  but  they  are  invariable  as  to  their 
fucceffion,  being  bound  down  to  it  by  nature 
herfelf.  A  farmer,  therefore,  who  would  ufe 
this  fublime  idea  of  Linnseus,  fhould  diligent¬ 
ly  mark  the  time  of  budding,  leafing,  and 
flowering  of  different  plants.  He  fhould  alfo 
put  down  the  days  on  which  his  refpedtive 
grains  were  fown  *,  and,  by  comparing  thefe  two 
tables  for  a  number  of  years,  he  will  be  enabled 
to  form  an  exad  kalendar  for  his  fpring  corn. 
An  attention  to  the  difcolouring  and  falling  of 
the  leaves  of  plants,  will  affifl  him  in  fowino-  his 
winter  grain,  and  teach  him  how  to  guefs  at  the 
approach  of  winter.  Towards  the  end  of  Sep¬ 
tember,  which  is  the  bell  feafon  for  fowino 

CJ 

wheat,  he  will  find 

The  leaves  of  the  plane  tree,  tawney ; 

- of  the  oak,  yellowifh  green ; 

— — —  of  the  haflel,  yellow  ; 

- of  the  fycamore,  dirty  brown ; 

* - of  the  maple,  pale  yellow  5 

— ^ —  of  the  alb,  fine  lemon  j 


The 


t 
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The  leaves  of  the  elm,  orange ; 

- -  of  the  hawthorn,  tawney  yellow  ^ 

— —  of  the  cherry,  red  ; 

- of  the  hornbeam,  bright  yellow. 

There  is  a  certain  kind  of  genial  warmth 
which  the  earth  fhould  enjoy  at  the  time  the 
feed  is  fown  In  the  animal  world  we  obferve 
this  in  the  moft  convincing  manner.  In  brutes 
the  fymptoms  of  that  period  are  plainly  mark¬ 
ed.  The  budding,  leafing,  and  flowering  of 
'  plants,  feem  to  indicate  the  fame  happy  tern-? 
perature  of  the  earth. 

Appearances  of  this  fublime  nature  may  be 
compared  to  the  writing  upon  the  wall,  which 
was  feen  by  many,  but  underftood  by  few. 
They  feem  to  conftitute  a  kind  of  harmonious 
intercourfe  between  God  and  man.  They  are 
the  filent  language  of  the  Deity. 

The 

*  In  the  North  of  England,  when  the  earth  turns  up  with  a 
mellow  and  crumbly  appearance,  and  fmoaks,  the  farmers  fay 
the  earth  is  brimming.  This  (fate  is  but  of  fliort  duration,  and 
fliews  the  exadt  time  when  the  feed  fhould  be  fown.  This  ap¬ 
pearance  will  ever  coincide  with  the  budding,  leafing,  flower¬ 
ing,  &c.  of  fome  plants  that  grow  in  the  field.  The  hufband- 
man  fhould  therefore,  at  that  time,  make  his  obfervations^  m 
Order  to  form  his'kalendar  of  Flora, 
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The  ingenious  and  indefatigable  Mr.  Young 
has  endeavoured  to  afcertain  the  time  of  fowino- 

o 

by  another  method.  His  experiments  are  accu¬ 
rately  conduced,  and  his  conclufions  from  them 
fairly  drawn  ;  but  it  were  to  be  wifhed  that  he 
had  interwoven  the  idea  of  Linnaeus  with  his 
own  experiments ;  we  fhould  then  have  had  an 
unerring  rule  to  go  by.  The  temperature  of 
the  fealbn,  with  refpedl:  to  heat  and  cold,  drought 

t 

and  wet,  differs  in  every  year.  Experiments 
made  this  year  cannot  determine,  with  certainty, 
for  the  next.  They  may  affift,  but  cannot  be 
conclufive.  The  hints  of  Linn^us  conftitute 
;  an  univerfal  rule  for  the  whole  world,  becaufe 
trees,  fhrubs,  and  herbs,  bud,  leaf,  flower,  and 
ftied  their  leaves,  in  every  country,  according 
to  the  difference  of  feafons. 

In  order  to  induce  fome  careful  obferver  to 

i;< 

:  profecute  this  ufeful  inquiry,  I  fhall  feled  fome 

i  of  Mr.  Young’s  experiments,  as  an  excellent 
pattern  to  go  by  *,  and  I  flatter  myfelf  that  the 
obfervations  in  the  former  part  of  this  effay, 
will  be  fufficient  to  dire61:  him  in  combining  the 
experiments  of  the  field  with  the  fublime  ideas 

I  of  the  philofopher. - The  experiments  I  refer 

to  are  recorded  in  the  firfl  volume  of  Experi- 
luental  Agriculture,  under  the  article  Wheat. 

“Expe- 
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“  ExPER  IMENT  V.  p.  29^. 

“In  1765,  I  marked  feveral  drills,  each  a 
perch  long,  in  a  piece  of  fallow.  The  foil  a 

loofe  woodcock  loam  on  the  furfaco,  and  under 

/• 

that  a  clay.  Sowed  each  with  an  ounce  of  wheat, 
at  the  following  times: 


N°  I.  Auguft  18 

2.  31 

3.  September  10 

4‘  - - 

5.  24 

Plowed  again. 

6.  Odober  i 

7.  13 

S.  . .  20 

Another  plowing. 

9.  -  31 

10.  November  9 

11.  — — 16 
Another  plowing. 

12.  23 

13.  December  3 

14-  - -  '  13 


The  drills  in  all  the  experiments  were  two 
feet  afunder.  They  were  all  hand-hoed  at  the 
fame  time. 


The 
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The  produce. 

N®  I.  -  62  ounces 


2.  - 

-  6* 

3- 

6^ 

4- 

—  6, 

5- 

-  6h 

6. 

7- 

5k 

8. 

5k 

9- 

5 

10.  - 

5 

II.  - 

Dk 

12.  : - 

41 

13- 

3i 

14. 

3 

This  experiment,  though  not  decifive  in 
every  point,  is  very  important  in  the  refult  of 
late  fowing.  Odtober  is,  in  Suffolk,  fuppofed 
to  be  the  bell  time  for  wheat-feed  fowing :  but 
this  fhews  that  September  is  at  lead  equal,  if  - 
not  fuperior :  and,  what  would  aftonifh  one 
half  of  the  farmers  in  the  country,  is,  that  the 
latter  part  of  Auguft  is  as  good  as  either  *,  but 
after  06lober  the  produd:  decreafes ;  and  in 
December  it  comes  to  a  trifle.  This  effed:  is 
particular,  as  the  latter-fown  corn  had  the  ad¬ 
vantage  of  three  plowings  more  than  the  early. 


Ex, 
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Experiment  VL  p.  294. 

In  1765,  marked  fome  perches  of  fallow 
in  the  fame  field,  and  fowed  them  each  with 
one  ounce  of  feed,  at  the  following  times  : 


N°  I.  Auguft  23 

2.  31 

3.  September  3 

Plowed  again. 

4.  16 

5.  September  21 

6.  -  2  8 

Another  plowing. 

7.  Odober  7 

8.  — ■  16 

9.  26 

Another  plowing. 

10.  November  4 

11.  ■  "  14 

12.  20 

13.  - —  28 

Another  plowing. 

14.  December  6 

15.  12 

16.  18 


Hoeing,  cleaning,  &c.  performed  on  the 
fame  days. 


The 
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The  produce. 


N”  I. 

— ‘  ounces. 

2.  — 

3-  - 

—  7i 

4- 

5* 

—  6h 

6. 

—  6 

7- 

1 

c^ 

8.  - 

—  6 

9- 

5i 

10.  - 

—  5i 

1 1.  - 

—  5 

12.  .  — 

41 

13- 

5 

14.  - - 

41 

^5' 

41 

16,  - 

4? 

This  experiment,  like  the  laft,  appears  t© 
me  to  have  an  important  refult.  So  early  as 
Augull,  feems  to  be  fomewhat  improper  for 
fowing :  from  the  beginning  of  September  to 
the  middle  of  Odober,  the  moft  advantageous 
feafon  :  November  bad,  but  December  worfe ; 
and  this  degradation,  notwithftanding  the  pro- 
grelTion  of  plowing,  which  is  a  material  point, 
and  by  no  means  to  be  overlooked. 


Ex- 
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Experiment  VII.  p.  295, 

In  1765,  marked  fome  perches  of  fallow 
in  a  field  confifting  of  a  light  gravelly  loam, 
and  fowed  them  each  with  one  ounce  of  feed, 
at  the  following  feafons  : 


N°  I .  Augufl: 

23 

2.  September 

3 

3- 

10 

Frefh  plowed. 

% 

4* 

21 

5*  — 

28 

6.  Odlober 

4 

7- 

1 1 

8. 

18 

Another  plowing. 

9- 

25 

10.  November 

2 

II.  — - 

9 

Another  plowing. 

12. - - 

16 

13.  - 

23 

14.  - - - - 

30 

Another  plowing. 

15.  December 

7 

16.  - - 

18 

17.  - - 1, 

26 

.  The 


« 
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The  produce. 


1. 

2. 

3* 

4- 

5* 

6. 

7- 

8. 

9- 

10. 

11. 

12. 
13- 
14. 

15- 

16. 

17* 


4I  ounces 

5^ 

7 

7? 

7i 

K 

/  5: 

7i 

7\ 

6i 

6i 

6i 

6 

5i 

5 

41 

4 

4 


We  find  in  this  table,  that  the  principal 
produce  is  from  N°  3  to  8,  that  is,  from  the 
loth  of  September  to  the  i8th  of  06tober  ^  be¬ 
fore  and  after  which  time  we  do  not  find  any 
date  with  fo  confiderable  a  one.  The  fimiiarky 
of  the  produce  of  the  dates,  within  that  period, 
gives  much  reafon  to  fuppofe  an  equality  from 
the  beginning  to  the  end  of  it.  Numbei  of 

pfowings  are  apparently  of  no  effed  in  making 
^  up 


[  .] 

up  for  too  late  a  fowing :  but  whether  that 
really  the  cafe,  cannot  be  abfolutely  known,  as 
the  product  might  otherwife  have  been  lefs. 


“  Experimen  T  VIII.  pi  296. 

In  1765,  marked  fome  perches  in  the  fame 
field,  on  a  Clover  lay  that  had  been  mown  once, 
and  part  twice  •,  the  plowings  did  not  vary  in 
this  experiment.  They  were  fown  in  the  fol¬ 


lowing  feafons : 

N°  I. 

3* 

5* 

6. 

7* 

8. 

10. 

11. 

12. 

13- 

14. 

15* 

16. 

^7* 


Atiguft 


September 


Odtober 


November 


December 


^7 

26 

3 

10 

21 

28 

i  I 

18 

25 

2 

9 

16 

23 

30 

7 

18 

26 


Thofc 
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Thofe  numbers  that  were  fown  before  the 
fecond  crop  of  clover  had  come  to  a  proper 
i  height  for  hay,  were  mown  young,  and  the 
'  produce  carried  off.  The  hoeing  and  weeding 


were  performed  the  fame  days  to  all. 

The  produce. 

N°  I. 

-  3i  ounces. 

2.  - - 

-  3i 

3* 

5 

4*  - 

7 

5* 

8j. 

a 

6.  - - 

-  > 

7- 

7 

8.  - 

7 

9- 

-  7 

10.  - - 

- 61 

X 

II.  - 

— —  61 

4- 

12.  - 

-  6i 

13-  - 

-  51 

14. 

-  5x. 

15- 

41 

16.  - 

5 

*7- 

- 4l 

I  “  This  experiment,  upon  the  whole,  con- 
j  firms  the  refult  of  the  preceding  j  which  is  of 
I  the  more  confequence,  as  it  is  a  total  variation, 


M  being 
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being  a  clover-land  crop,  and  all  the  reft  fal¬ 
low  ones.  But  the  trifling  produdl  of  the  firft 
numbers  fown  early,  Ihews  that  very  early 
fowing  is  vaftly  worfe  on.  clover  than  on  fallow 
land  ^  which,  I  fuppofe,  is  owing  to  the  roots 
of  the  clover  not  only  being  Ihort  of  their  pro¬ 
per  fize  and  growth,  but  alfo  in  an  improper 
ftate  for  forwarding  the  growth  of  the  wheat; 
perhaps  fo  full  of  juices  as  to  mould  the  feed. 

“Experiment  IX.  p.  297. 

“  In  1766,  I  marked  feveral  perches  of  fal¬ 
low  land,  in  the  field  of  experiment  V.  and 
fowed  them  each  with  one  ounce  of  feed  as 
before,  at  the  following  fealbns  : 

N®  I.  July  30 

2.  Auguft  4 

3.  - —  II 

4.  - -  1 8 

A  freih  plowing. 

5.  25 

6.  September  i 

- - 8  ;  heavy  rain. 

Another  plowing. 

8. - 15 

22 


9- 

ro. 


29 


Another 
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Another  plowing. 

11.  Odlober  7 

12.  13 

13.  20  ^ 

14.  27 

Another  plowing. 

15.  November  3 

i  5.  - —  I  ^  j  heavy  rain  fell 

the  8th. 


18. 


17 

24 


Another  plowing. 

19.  December  1 

20.  - — ^  8 


21. 

22. 

23- 


15 

22 

29 


24.  January  29*  the  feverity  of 
the  weather  prevented  fowing  fooner. 


25- 

February  7 

Another  plowing. 

26. 

14 

27. 

- 2 1 

28. 

.  .  _  ^  Q 

29. 

March  7 

30- 

■  '■  ■■■"  14 

Another  plowing. 

31- 

28 

M 


32 
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N®  32.  April  6 
33- - 13 

34*  — - —  23 

Another  plowing.  - 

35. - 28 


I  fhould  here  remark,  that  the  plowing^ 
were  never  performed  when  the  ground  was  in 
an  improper  ftate  for  the  operation  for  a  wheat 
fowing;  refpeding  wet,  I  mean.  The  hoeing 
and  weeding  were  performed  on  the  fame  days 
to  all,  except  the  fpring  fowings,  which  varied 
once. 

The  produce. 


N°  I  — 

- — ^  3  ounces. 

2 

3- 

3 

3t 

4 

5 

5 

5i 

6 

Ik 

7  — 

8 

8  — 

71 

9 

—  8 

10  — 

7i 

II  — 

7" 

12  — 

- 6k 

13 

7 

14  — 

—— 

N®  15 
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No  15  — 

- 61  ounces. 

16  - 

- 

17 

—  61 

18  — 

6 

5^ 

20  - 

H 

21  - 

5 

22  - - 

23 

-  4 

24  - 

3f 

25 

26  - 

3 

27 

—  3i 

28  — 

3 

29  — — 

3 

30  — 

3i 

31 

3i 

32 

3i 

33 

—  3 

34 

, -  2r 

35 

3 

‘‘  The  refult  of  this  trial,  I  apprehend,  is 
very  important :  the  feafons,  from  firft  to  lafl, 
are  fo  extreamly  various,  that  the  effe61:  might 
cafily  be  fuppofed  to  carry  conclufions  of  con- 
fequence.  The  end  of  July,  and  the  firft  fort¬ 
night  in  Auguft,  are  evidently  very  improper 

M  3  feafons ; 
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feafons;  the  laft  fortnight  better.  From  the  ift 
of  September  to  the  20th  “of  06lober,  the 
prime  feafon  of  the  whole  experiment:  from 
the  27th  of  06lober  to  the  24th  of  November, 
the  produce  is  not  greatly  inferior.  The  De¬ 
cember  rowings  are  much  lower.  Thofe  of 
January,  and  all  after,  very  low,  not  much 
difference  between  them.  Now,  it  mull:  be 
confidered,  that  there  are  eight  plowings  be- 
tween  the  firft  and  the  laft  fown,  and  yet  the 
produce  of  each  is  the  fame  •,  and  it  is  obfer- 
vable,  that  there  appears  much  reafon  to  think, 
that  the  plowings  have  little,  if  any  effeeft. 
The  feafon  appears  to  be  the  caufe  alone  of  va¬ 
riation  :  a  point  of  great  confequence  for  every 
farmer  thoroughly  to  attend  to.  Early  fowing 
(earlier  than  is  common)  is  evidently  advanta¬ 
geous  *,  which  jfhould  likewife  be  remarked,  as 
a  plowing,  or  perhaps- two-,  may  be  faved  with 
profit— an  objed  of  much  confequence  to  every 
hufbandman. 

‘‘Experiment  X.  p.  300, 

“  In  1766,  marked  35  perches,  as  in  the 
preceding  trials,  and  fowed  them  in  the  fame 
days.  The  plowings  were  all  repeated  at  the 
fame  time ;  but  a  variation  made  in  all,  of  ma¬ 
nuring  the  land  with  rotten  dung,  at  the  rate 

'  of 
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pf  about  twelve  loads  per  acre ;  which  was  on 
all  plowed  in  by  the  earth  preceding  the  fow- 
ing. 


The  produce. 


°  I 

—  3  ounces. 

2  ■ 

3 

3  - - 

-  3i 

4 

6 

5  : - 

5i 

6 

6 

7  - - 

74 

8  - — 

-  8 

9 

--  81 

30  ^ - 

00 

1 

II  - 

-  7i 

12  - — 

7i 

13 

—  6? 

14 - 

-  7 

r 

15 

-  7i 

16  - 

7 

« 

17 

6^ 

/ 

18  — - 

I 

o^ 

19 

54 

20  - - 

-  54 

21  . - 

-  51 

/ 

22 - 

-  54 

- 

23  - 

-  54 

N®  24 
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€C 


24 

— > — 5  ounces. 
% 

- -  4I 

26 

- 4i 

27 

- - 4 

28 

3i 

29 

- -  3 

30 

3 

31 

—  H- 

32 

3 

33 

- -  3 

34 

- 2i 

35 

- - 2 

The  general 

refult  of  this  experimi 

to  confirm  the  preceding  one ;  only  it  is  obfer- 
vable,  that  the  manuring  renders  later  autum¬ 
nal  fowing  more  beneficial  than  in  the  unma¬ 
nured  :  and  it  is,  I  think,  confiftent  with  rea- 
fon  that  this  fiiould  be  the  cafe.  The  very  early 
and  very  late  fowings  feem  to  be  the  worfe  for 
the  dung. 


ExPERI  MENT  XL  p,  301. 

In  1766,  marked  35  perches  of  fallow,  in 
'|the  field  of  experiment  VII.  and  fowed  them 
as  before,  on  the  fame  dates,  and  with  the  fame 
plowings  as  the  two  laft  inferted  trials. 


The 
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The  produce. 


N°  I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

J4 

15 

16 

^7 

18 

^9 

20 


3^  ounces. 


—  7 

—  71 

61 

—  71- 

—  71 

—  71 

—  71 

—  71 

~  6J 

~  7 

—  7 

—  7 

—  61 

—  61 


21 

22 

23 

24 

25 

26 

27 


N°  28 
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28  — 

-  5  ounces. 

29  — - 

5 

30 

4J 

31 

3i 

32 

31 

33 

3i 

34 

31 

35 

3 

This  experiment  is  a  confirmation  of  moll 
of  the  preceding.  ^From  September  8th  to  No¬ 
vember  24th,  is  the  chief  produce  •,  which 
agrees  much  with  the  refult  of  former  trials. 
Very  late  fowings,  notwithftanding  the  increafe 
of  plowings,  are  pernicious ;  and  very  early 
ones  the  fame.  There  cannot  be  a  greater 
proof  of  the  importance  of  fowing  at  the  pro¬ 
per  feafon,  than  its  more  than  balancing  all  the 
advantages  of  extra-tillage. 

Experiment  XII.  p.  302. 

In  1766,  marked  35  perches,  and  fowed 
them  as  before,  oh  a  clover  lay,  in  the  field  of 
experiment  VII.  The  dates  the  fame  as  in  the 
preceding  trials. 


The 
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The  produce. 


I  — 

—  2a  ounces. 

2 - 

- 

3  — 

4 

—  4 

5 

6 

5i 

7  —  ■ 

8  ' 

8  — 

-  8i 

9 

7i 

JO - 

-  1\ 

II  — — 

7 

11 - 

7k 

’  J3 

7  ■ 

14 - 

-  7 

15 

7  ' 

16 - 

61 

17 

-  7 

jg  — . 

7 

^9 

61 

20 - 

6i 

21 - 

6 

22 - 

—  6i 

23 

—  5lr 

24  - - 

—  5 

25 

4i 

26  — — 

5 

?7  - 

—  4-i 

N°  2| 


[  i88  ] 


No  28 - 4|  ounces, 

.  29 - 41 

30 - 3i 


31 

32 

3 

33  - 

3 

34 

2| 

35  — 

From  September  8th  to  December  2 2d,  is 
the  feafon  of  the  greateft  produce;  it  lafts 
longer  in  this  trial  than  in  former  ones,  which 
muft  certainly  be  attributed,  in  part,  to  the  foil 
being  a  gravel.  The  other  dates  are  good  or 
bad,  in  proportion  to  their  being  near  or  far 
removed  from  that  periods 

‘‘  General  Observations. 

I  muft  obferve  upon  this  feries  of  experi¬ 
ments,  that  all  were  kept  quite  clean  of  weeds ; 
which  management  occafioned  a  variation  of 
expence,  according  to  the  variety  of  feafons. 

“  The  early-fown  corn  required  a  thorough 
weeding  before  winter;  in  refpefl  of  tillage  af¬ 
ter  fowing,  this  was  all  the  difference  in  the 
expence  (plowings  excepted)  between  fowing  in 
July  or  Auguft,  and  September  or  Odober. 

The 


I 
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The  common  farmers’  principal  objedion  tO 
early  Towing  was  this  point  of  weeds:  If,’* 

faid  they,  “  we  were  to  fow  fo  early,  our  crops 
would  be  over- run  with  weeds,  and  deflroyed 
by  them.”  But  this  would  have  been  no  ob- 
jediion  to  the  pradtice,  had  it  otherwife  proved 
beneficial:  for,  upon  a  fuppofition  that  the  fal¬ 
low  could  not  be  freed  fo  foon  from  weeds,  yet 
the  crop  admits  of  the  moll  exa6l  cleanfing. 
I  have  often  had  broad- call  crops  thoroughly 
cleaned  from  all  forts  of  weeds  by  hand-work ; 
and,  by  an  earlier  growth  of  them,  fuch  a 
work  might  be  performed  fo  much  the  eafier; 
and,  if  fuch  a  fyllem  was  not  approved,  that  of 
hand-hoeing,  with  fmall  three  or  four-inch 
hoes,  would  effedlually  anfwer  every  objec¬ 
tion.  Upon  the  whole,  I  may  alTert  from 
experience,  that  in  broad-call  fowing  the  addi¬ 
tional  cleaning  from  weeds,  arifing  from  early 
fowing,  will  not,  upon  an  average  of  feveral 
years,  amount  to  above  5  s.  per  acre,  fup- 
pofing  the  fallow  to  have  been  managed  as  it 
ought  in  common  'hulbandry,  viz.  the  tillage 
to  begin  in  the  autumn,  or  before :  but,  as  to 
the  execrable  method  of  not  beginning  to  plow 
till  after  barley- fowing,  I  certainly  need  not  add 
that,  with  fuch  a  condud,  a  very  early-fown 

crop  mull  Hand  a  chance  of  being  abfolutely 

dellroyed. 
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deftroyedi  And’  I  fhoiild  further  obferve,  that 
thefe  remarks  are  proportionably  applicable  to 
that  feafon  which  thefe  experiments  Ihew  to  be 
the  moil  beneficial,  viz.  September,  and  the 
firft  fortnight  in  October-,  which  is,  upon  the 
whole,  a  full  month  earlier  than  the  Suffolk 
farmers  venture  their  feed  in  the  ground  •,  con-^ 
fequently,  any  objedlions  to  that  feafon,  of  this 
nature,  are  void  of  foundation. 

“  As  to  the  dates  of  the  time  of  fowing^  it^ 
upon  the  whole,  appears  decifively,  that  the 
month  of  September  is  the  moft  advantageous ; 
and  next,  with  a  flight  inferiority,  the  firfl 
fortnight  of  Odober:  fucceeding  months  to 
April  are  all  bad*,  the  more  remote  the  worfe ; 
and  that  notwithftanding  all  advantages  of  ex-^ 
tra  plowings.  This  refult  is  peculiarly  impor-^ 
tant  for  giving  much  tillage  to  land ;  for  a  cer- " 
tain  decreafe  of  produd  is  evidently  a  pernici¬ 
ous  practice,  and  fuch  as  never  could  obtain, 
without  the  affiflance  of  falfe  ideas. 

The  common  idea  of  this  neighbourhood 
is,  that  a  fortnight  after  old  Michaelmas  is  the 
prime  wheat- feed  feafon  ^  but  thefe  experiments, 

I  apprehend,  clearly  prove  the  contrary. 

r  I 
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‘‘  I  never  perceived  any  difference  between 
the  corn  fown  at  different  feafons,  in  refped  of 

diftempers,  or  being  beaten  down.” - —So  far 

the  ingenious  Mr.  Young. 

\ 

Looking  over  the  memoirs  of  the  Laudable 
Society  of  Berne  for  the  year  1764,  I  was  moft 
agreeably  entertained  with  M.  de  Sauffure’s  ac- 
j  count  of  the  time  of  fowing  wheat.  His  expe¬ 
riments  and  reafoning  upon  them  do  honour  to 
the  mofl  confummate  philofopher.  The  length 
of  time  employed  in  this  interefling  part  of 
rural  oeconomy,  gives  weight  and  folidity  to 
his  arguments.  I  think  I  cannot  finifh  this 
effay  in  a  more  ufeful  manner,  than  by  tran- 
fcribing  the  fentiments  of  this  moft  ingenious 
foreigner.  The  reader  is  defired  to  carry  in  his 
mind,  as  he  goes  along,  a  jufl  idea  of  diflinc- 
tion  between  this  kingdom  and  the  country  of 
Swifferland,  where  the  experiments  were  made. 

On  the  8th  of  Auguft,  1740,”  fays  M.  de 
Sauffure,  to  whom  we  owe  thefe  experiments, 
I  fowed  a  coupe  *  of  wheat  in  the  middle  of  a 
field,  which  required  three  coupes  to  fow  the 

whole 

The  coupe  is  a  Swifs  meafure,  nearly  equal  to  two  of  onr 
buOicls* 
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whole  of  it,  being  of  opinion  that  this  might 
be  a  more  favourable  feafon  for  fowino;  that 
grain,  than  the  time  which  is  ufually  chofen  for 
it.  This  opinion  was  founded  on  my  having 
often  heard  fay,  that  thofe  crops  were  the  belt 
which  had  taken  good  root  before  the  winter ; 
and  this,  I  thought,  muft  be  moft  effe6tually 
brought  about  by  fowing  early.  The  reft  of 
this  field  was  fown  in  the  latter  end  of  Sep¬ 
tember,  the  ufual  time  of  fowing  in  this  coun- 

< 

try,  that  I  might  the  more  eafily  compare  the 
two  methods.  Every  part  of  the  field  had 
received  the  fame  manure  and  the  fame  tilth, 
and  was  fown  with  the  fame  parcel  of  wheat. 

“  The  peafants,  who  Were  witnefles  of  what 
I  did,  declared,  that  if  the  wheat  did  not  re¬ 
main  a  month  in  the  ground  without  fprout- 
ing,  it  certainly  would  not  yield  any  crop.— — . 
The  fuccefs  exceeded  my  hopes,  and  proved 
contrary  to  their  prognoftic. 

The  wheat  fown  in  the  month  of  Auguft 
was,  at  harveft,  taller,  thicker,  and  cleaner 
than  the  corn  in  the  reft  of  the  field.  In  o-ene- 
ral  there  was  a  great  deal  of  fmutty  wheat  that 
year.  The  fides  of  my  fmall  field  were  much 
infeded  therewith,  but  there  was  not  one  fmutty 
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car  iri  the  middle  of  it.  Here  is  a  very  effen- 
tial  advantage  of  early  fowing,  which  this  ex¬ 
periment  promifes. 

“  The  cleannefs  of  the  fheaves  of  the  firft^ 
fown  wheat  induced  me  to  threfh  them  fepa- 
i  rately,  and  they  yielded  a  good  deal  more  corn 
than  thofe  which  came  off  the  reft  of  the  field. 

I 

I  I  repeated  the  experiment  the  next  year. 

;  On  the  fame  Day,  the  8th  of  Augufl,  I  fowed 
f  two  coupes  and  a  half  of  wheat  upon  narrow 
;  ridges,  and  in  a  fmall  field  where  the  land  lay 
'  flatter,. and  of  which  the  foil  was  not  all  of  equal 
goodnefs.  The  event  was  the  fame  as  Defore, 
The  crop  yielded  eighty-five  fheaves,  feven 
:  feet  in  circumference  at  the  binding  of  the  fneaf. 

'  Twenty  fuch  fheaves  give  ufually  from  four  to 
I  five  coupes  of  corn,  more  or  lefs,  according  to 
;  the  goodnefs  of  the  foil  and  feafon.  The  fheaves 
i  of  this  experiment  yielded,  in  general,  about  a 
i  quarter  of  a  coupe  each.  One  place,  of  about 
twenty  fquare  toifes  of  eight  feet,  yielded  fix 
j  fheaves;  a  very  great  crop.  Thefe  fix  fheaves 
I  had  indeed  lefs  grain  in  them  than  the  others., 
The  corn  was  laid,  and  thefe  flieaves  yielded 
but  an  eighth  Part  of  a  coupe  each,  which  was, 
however,  an  increafe  of  ten  for  one.  The  corn 

I 

i 

I 
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was  not  laid  in  any  other  part  of  the  field,  the 
llrength  of  the  ftalks  keeping  it  upright, 

I 

‘‘  From  this  time  I  continued  to  fow  every 
year  a  little  earlier  and  a  little  more,  and  al¬ 
ways  with  the  fame  fuccefs.  In  the  year  1744, 

I  fowed  a  field  all  of  the  fame  kind  and  foil,  • 
and  plowed  into  high  ridges,  each  alternate 
ridge,  one  in  Auguft  and  the  other  in  Septem¬ 
ber.  The  crops  were  very  different.  The  corn 
fown  in  Auguft  was  taller  and  thicker  than 
the  other.  They  were  each  reaped  apart,  that 
I  might  the  better  compare  their  increafe. 
Twenty  Iheaves  of  that  fown  in  Auguft  yielded 
four  coupes  and  three  quarters.  The  fame  num¬ 
ber  of  llieaves  of  the  other  yielded  but  three 
and  three  quarters,  as  is  ufual  elfe where  in 
the  country, 

( 

I  now  looked  UDon  this  time  of  fowins  as 
fufficiently«  confirmed  by  experience,  and  have 
continued  the  pradlice  conftantly,  beginning  to 
fow  in  the  firft  week  in  Auguft,  and  ending  it 
as  foon  as  poffible.  I  compare  my  corn  of 
every  year  with  what  is  fown  later,  and  con¬ 
ftantly  find  the  comparifon  is  in  favour  of  my 
method. 

In 

w 
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In  1751,  I  found  a  remarkable  difference 
between  my  crop  and  thofe  of  my  neighbours. 
There  was  a  great  fall  of  fnow  that  winter, 
and  the  thaw  was  followed  by  frequent  and  al¬ 
ternate  frofls  and  thaws.  My  neighbours  reap¬ 
ed  only  a  few  Iheaves  of  corn,  which  grew 
where  the  ground  was  Iheltered  by  hedges,  and 
the  fnow  lay  longer  ‘  whilft  on  the  whole  of 
my  fowing,  I  reaped  fifteen  fheaves  for  every 
coupe  that  was  fown,  and  they  yielded  me  three 
coupes  of  good  wheat.  This  was  indeed  a  fmall 
crop  when  confidered  by  itfelf*,  but  it  was 
confiderable  when  compared  with  the  neigh¬ 
bouring  no-crops,  or  nearly  fo.  The  fuperio- 
rity  of  my  crop  was  owing,  not  only  to  my 
early  fowing,  but,  I  believe,  alfo  to  my  lands 
being  laid  in  high  ridges ;  the  furrows  carrying 
off  the  melted  fnow  before  the  returns  of  the 
froft. 

My  neighbours  began  now  to  be  fenfiBle 
of  the  advantage  of  my  practice,  and  I  had  the 
'>  pleafure  of  feeing  many  of  them  begin  to  fow 
on  the  firfl:  of  September,  fome  even  in  the 
month  of  Auguft.  By  degrees,  their  reafon 
got  the  better  of  their  prejudices. 


i 
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I  make  no  fcruple  now  to  declare,  aftef  an 
experience  of  twenty-three  years,  that  the  bell 
time  for  fowing  wheat  in  this  country  (Swilfer- 
land)  is  the  beginning,  or  at  farthell  the  middle, 
of  Auguft.  I  fow  my  heavy  and  my  light  lands 
at  the  fame  time,  without  any  dillin6lion.  In 
the  field  on  which  I  firft  began  this  practice, 
there  is  fome  light  land,  and  fome  of  it  even 
mixed  with  gravel  ^  yet  there,  as  in  every  other 
foil,  the  early  fowing  has  conllantly  fucceeded. 

It  is  a  common  opinion,  that  if  wheat 
goes  into  ftaiks  before  die  winter,  it  periOies. 
This  is  a  maxim  which  palles  from  mouth  to 
mouth,  and  is  eftablillied  by  tradition,  without 
ever  making  the  experiment  ^  for  that  would  at 
once  give  it  the  lie.  I  can  declare,  that  my 
wheat,  fown  in  a  good  foil,  conllantly  rifes 
into  Hems,  which  have  fometimes  feveral  knots, 
before  the  winter*  They  begin  even  to  tiller; 
for  I  counted  feven  or  eight  llalks  on  one  plant 
in  the  month  of  Odlober.  The  wTeat  which  I 
fowed  on  the  8th  of  Augull,  1741,  was  as 
much  grown  in  the  month  of  November,  as  it 
ufually  is  in  the  latter  end  of  April ;  yet  it  pre- 
ferved  its  verdure  and  ilrength  all  the  winter, 
which  was  not  milder  than  common.  There 
were  fome  plants  of  rye  which  had  gone  into 

ear, 


■  ear,  and  perifhed  in  the  winter:  yet  they  rofe 
I  again  in  the  fpring,  the  roots  having  remained 
^  intire. 

Some  people  are  frightned  at  the  yellow 
colour  which  the  early-fown  wheat  is  fometimes 
of  at  the  end  of  the  autumn.  It  has  frequent¬ 
ly  happened  to  mine,  but  was  not  attended 
with  any  ill  confequences.  The  caufe  of  it 
feems  to  be  the  fame  with  that  which  makes 
the  leaves  fall  from  trees.  The  juices  which 
had  hitherto  rifen  in  great  plenty,  flop  in  the 

,  winter.  The  fame  happens  to  grafs  which  wi- 

1 

thers,  but  the  roots  fuffer  not;  on  the  contrar^q 
'  perhaps  they  increafe  the  more.  The  wheat 
fown  later  is  lefs  fubjedt  to  this  accident,  be- 
caufe  its  blades  require  lefs  juices  to  fupport 
them. 

)  ' 

\  “  I  fow  my  wheat  even  in  the  greateib  drought, 

I  which,  being  frequent  here  in  the  month  of 
Augufl,  would  prevent  my  fowing,  was  I  to 
I  delay  it  on  that  account.  My  wheat,  I  think, 
makes  a  conliderable  progrefs  during  the  dry 
I  feafon*,  and  tho’  that  progrefs  be  not  apparent, 
i  it  is,  perhaps,  not  the  lefs  real.  There  is  at 

s’ 

I  all  times  in  well-plowed  grounds  a  moidure,  if 
I  not  fufficient  to  make  the  grain  fpring,  at  lead 

N  3  enough 
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enough  to  fwell  and  prepare  it.  I  have  never 
found  any  inconvenience  arife  from  it,  and 
have  thought  that  my  crops,  which  came  from 
corn  that  had  lain  a  fortnight  or  three  weeks 
in  the  earth,  were  better  than  when  a  wet  fea- 
fon  had  brought  them  up  fooner. 

The  grain  which  has  undergone  this  pre*. 
paration,  fprings  up  on  the  firft  rain;  whereas 
they  who  delay  fowing  till  the  rain  comes,  muft 
alfo  wait  till  the  earth  is  again  a  little  dried. 
This  rain  fometimes  continues  too  long,  and 
may  prevent  the  wheat’s  being  fown  till  winter, 
as  happened  this  year  to  our  neighbours  in  Sa¬ 
voy.  They  intended  fowing  their  wheat  in 
Odlober.  It  was  not  drought  that  caufed  this 
delay.  It  was  indolence  in  fome,  and  proceed¬ 
ed  in  others  from  their  having  too  great  a  quan¬ 
tity  of  land  to  plow  in  proportion  to  their  cat¬ 
tle.  However  it  was,  a  month  or  five  weeks 
rain  prevented  their  fowing  till  November,  and 
their  corn  now,  in  May,  at  the  tittie  of  my 
writing  this,  looks  very  poorly, 

‘‘  By  beginning  to  fow  early,  I  am  never  in 
danger  of  having  my  feed-time  thrown  back  in 
this  manner.  It  may  perhaps  be  faid,  that  a 
continued  drought  may  prevent  my  corn’s  rifing 

before 
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before  the  winter.  The  year  1746  fliewed  me 
that  I  had  nothing  to  fear  from  this  inconveni¬ 
ence.  The  fummer  of  that  year  was  very  hot 
and  dry.  I  fowed  my  wheat  in  the  beginning 
of  Auguft,  in  a  very  hot  feafon,  and  in  a  ilrong 
foil  with  a  gentle  declivity  to  the  fouth ;  and  as 
I  fow  under  furrow,  the  grain  was  lodged  pret¬ 
ty  deep.  The  dry  weather  continued  through 
the  autumn,  and  the  fevv^  Ihowers  that  fell,  did 
not  penetrate  deep  enough  to  reach  the  grain. 
The  winter  was  cold  and  dry  till  February.- 
During  all  this  time  there  was  not  a  blade  of 
my  corn  to  be  feen,  except  from  a  few  grains 
which  had  fallen  in  the  furrows,  At  length 
the  rain'  fell  plentifully  in  February,  and  the 
corn  came  up  nearly  as  thick  as  if  it  had  rifen 
in  due  time.  The  ftalks  became  large,  and  the 
ears  looked  well,  but  did  not  contain  much 
grain,  the  time  for  its  vegetation  being  too 
fhort. 

In  the  beginning  of  this  practice,  I  was 
afraid  that  crops  fo  fuperior  to  others  might  too 
much  impoverifh  the  land  which  had  not  re¬ 
ceived  any  additional  help,  and  thereby  make 
it  afterwards  yield  poorer  crops.  Full  of  thefe 
thoughts,  after  having  reaped  more  plentiful 
crops  from  thofe  parts  of  my  field  which  were 
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fown  in  Auguft,  1 744,  than  from  the  reft,  I  fowl¬ 
ed  the  whole  field  the  next  year  at  the  fame  timo, 
and  was  impatient  to  fee  the  event.  I  faw, 
with  furprize,  that  the  fame  ridges  had  a  fha- 
dow  of  fuperiority  over  the  others.  Whe¬ 
ther  this  proceeded  from  the  plants  drawing  a 
greater  quantity  of  nourifhment  from  the  air 
before  the  late  fowing  had  rifen,  and  continued 
fo  to  do  by  their  larger  furface-,  or  whether  the 
parts  fown,  being  fix  weeks  lefs  time  in  fal¬ 
low,  had  loft  fo  much  lefs  by  evaporation,  I 
will  not  determine.  A  fimilar  obfervation  rs 
laid  before  us  by  the  Sieur  Grauque,  of  the 
mountain  of  Diefte.  Recommending  a  certain 
mixture  of  grain  for  fpring  fowing, .  he  fays  that 
it  is  necefiary  to  get  as  great  crops  as  poflible, 
becaufe,  the  greater  the  crop  the  land  bears^  the 
lefs  it  is  altered  or  impoverijhed  by  it ;  and  on  the 
contrary,  the  lefs  the  crop  is^  the  poorer  the  land' 
becomes, 

“We  know  that  wheat  fown  late  in  Novem¬ 
ber  will  bring  a  crop,  and  that  more  plentiful 
than  what  is  fown  in  March :  yet  the  progrefs 
which  the  former  makes  more  than  the  latter, 
can  be  only  in  the  roots;  for  the  blades  will 
foon  be  nearly  the  fame  in  both.  This  is 
Mkewife  the  cafe  in  the  feveral  garden  plants, 

where 
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where  the  feed  fown  early  gives  a  better  crop 
than  that  of  the  fame  kind  which  is  fown  late. 
Trees  alfo  tranfplanted  in  autumn,  thrive  better 
than  thofe  planted  in  the  fpring*,  though,  to 
appearance,  the  juices  remain  inactive  during 
that  interval. 

‘‘  On  thefe  principles  it  will'  be  an  eafy  ^ 
matter  to  account  for  the  advantages  which 
the  wheat  fown  in  Auguft  has  over  that  fown 
later.  The  greater  auantitv  of  nouriilinient 
which  it  collects,  renders  the  ilraw  flironger  and 
bigger,  and  yields  larger  and  better-filled  ears. 
The  grain  itfelf  is  alfo  larger.  This  I  have  - 
found  to  be  invariably  the  cafe  in  all  the  com- 
parifons  I  have  made. 

The  ftrength  of  the  fir  aw  is  of  great  ad¬ 
vantage  in  being  able  to  withftand  ftorms  which 
would  otherwife  lay  it.  The  moll  fertile  parts 
of  my  land  give  fometimes  forty  or  forty-four 

V_' 

fheaves  for  one  coupe  fown.  The  corn  of  this 
country,  which  is  fo  thick  as  to  yield  that 
number  of  Iheaves,  is  conftantjy  laid  by  the 
firft  llorm  in  June:  mine  Hands  till  harveil, 
though  fometimes  bent  in  the  middle,  fo  that 
the  ears  hang  down ;  but  this  does  not  in  the 
leaft  diminifh  the  crop.  When  the  corn  is  ex¬ 
ceeding 
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cteding  thick,  as  that  in  1741,  it  will  be  laid. 
That  has  happened  but  feldom,  In  order  to 
prevent  this  inconvenience,  our  fariners  take 
quite  the  contrary  method.  They  fow  later, 
and  fay,  that  by  this  means  the  corn  grows 
thinner,  the  ftraw  is  fhorter,  and  the  ears 
lighter.  But  furely  it  is  much  wifer  to  make 
fure  of  a  crop  by  rendering  it  more  fruitful, 
than,  by  leffening  it,  to  prevent  the  danger. 

I  may  afcribe  to  the  fame  pradlice,  the 
advantage  I  have  enjoyed  of  having  no  fmutty 
or  otherwife  difeafed  ears  in  my  fields  ever  fince 
I  began  to  fow  early;  or  at  leaft  but  very  few,^ 
when  my  neighbours  have  fuffered  thereby  very 
much.” 


B;  S  S  A  Y  XV. 

On  the  Connexion  between  Botany  and  Agriculture^ 

The  juflly  celebrated  Linnseus,  in  his 
Ama^nitates  Academicse,  has  traced  out 
the  dependence  which  Agriculture  has  upon 
Botany,  in  a  very  malterly  manner.  He  wifhes 
the  farmer  to  revive  that  old  ufeful  cuftom  of 
obferving  the  times  of  budding,  leafing,  and 

flowering 
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flowering  of  plants  and  trees,  hecaufe  thefe 
appearances  feem  to  have  been  defigned  by- 
Providence  as  our  fureft  guides  in  conducting 
rural  matters.  They  afcertain  the  exaCt  times 
for  fowing,  planting,  and  reaping.  They  are 
the  belt  thermometers  (if  I  may  be  allowed  the 
expreffion)  which  we  can  ufe,  after  they  have 
been  regulated  and  confirmed  by  experience. 

If  we  look  into  the  annals  of  hiftory  we  may 
remark,  that  many  nations  have  obferved  cer¬ 
tain  periods  for  fowing,  planting,  and  reaping, 
confirmed  by  the  appearance  of  leaves  on  parti¬ 
cular  trees,  or  the  migration  of  birds,  which 
almofi:  invariably  correfponds  with  the  leafing 
of  thofe  trees. 

There  feems  nothing  unreafonablc  in  fuppo- 
fins:  the  vegetable  and  animal  world  an  excel- 

tD  O 

lent  lefibn  to  the  rational.  In  the  facred  hiftory 
we  are  told,  that  the  S^ork  in  the  heavens  knoweth 
her  appointed  times‘d  and  the  turtle^  and  the  craney 
and  the  [wallow y  cbferve  the  time  of  their  comings 
and  we  are  reminded,  that  the  leafing  of  the  fig-^ 
tree  ufually  determines  the  approach  of  fummer. 

It  is  curious  to  fee  how  fteadily  the  antients 

have  adhered  to  thefe  principles.  Theophraf- 

tus^ 
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tiis,  that  parent  of  natural  knowledge !  has  left 
ns  many  remarks  of  this  kind,  which  Hefiod 
has  much  improved.  But  no  one,  fince  He- 
fiod’s  time,  confidered  the  matter  in  its  proper 
light,  till  the  great  Linn^us  ftarted  forth  to  be 
Nature’s  more  refined  hiftorian. 

Among  other  things,  Hefiod  fays,  “  That 
if  it  fhould  happen  to  rain  three  days  when  the 
cuckoo  fings,  then  late  fowing  will  be  as  good 
as  early  fowing.  That  when  fnails  begin  to 
creep  out  of  their  holes,  and  climb  up  the 
plants,  you  mufl  leave  off  digging  about  the 
vines,  and  take  to  pruning.  That  when  the 
crane  is  heard,  the  time  for  plowing  comes  ond* 

Dr.  Linn^us  obferves  that,  in  Sweden,  the 

wood  anemone  blows  from  the  arrival  of  the 

fwallow,  and  that  the  marfh  marigold  blows 

when  the  cuckoo  fmgs.  That  barley  is  fown 

when  the  birch  tree  leafs.” 

/ 

Thefe  are  fufficient  proofs  to  convince- us^ 
that  if  the  improvers  of  agriculture  confidered 
botany  as  a  neceffary  illuftration  of  it,  we 
^  fliould  be  likely  to  advance  our  difcoveries  ftill 
higher  in  the  fcale  of  perfedlion.  Indeed,  to 
do  juftice  to  the  prefent  age,  our  improvements 
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ih  agriculture  feem  to  be  built  more  firmly 
j  upon  the  foundation  of  philofophy  and  natural 
I  knowledge  •,  a  mode  of  proceeding  which  will 
j  undoubtedly  be  produ6live  of  the  moil  pleafing 
;  confequences.  For,  by  taking  nature  as  a- 
i  guide,  the  farmer  may  adjuil  his  times  of  fow- 
i  ing  and  reaping  with  more  certainty.  He  may 
frequently  infure  a  good  crop,  by  keeping  his 
i  feed  in  the  granary,  till  nature  has  pointed 
i  out  a  proper  time  for  fowing  it. 

J 

I  In  Sw^eden,  the  ftudy  of  Agriculture  is  much 

j 

in  falhion.  And  I  date  the  mra  of  thofe  re- 
lined  improvements  from  the  time  that  Lin¬ 
naeus  held  out  his  difcoveries  to  public  view. 
He  has  himfelf  made  obfervations  of  thefe 
kinds  in  every  country  he  examined.  And  he 
gives  us  a  life  of  a  great  number  of  different 
perfons  he  employed  to  communicate  to  him 
the  refult  of  fimilar  experience.  The  only  ex¬ 
periment  of  this  kind  made  in  England,  is  by 
the  ingenious  Mr.  Stillingfleet,  at  Stratton,  in 
Norfolk,  in  the  year  1755. 

If  we  would  derive  any  benefit  from  thefe 
kalendars  of  Flora,  they  fhould  be  made  in 
every  material  variation  of  latitude,  and  flioiild 
be  made  for  three  or  four  years  at  the  lead; 
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that  the  fotwardnefs  or  backwardnefs  of  ibme 
chance  feafons  might  ftill  be  confidered  as  ex>* 
eeption^  only  to  a  general  rule.  With  thefe 
helps,  I  can  fcarce  imagine  the  farmer  ignorant 
of  the  time  of  budding,  leafing,  flowering, 
fowing,  and  reaping  of  any  individual  plant  or 
srafs  in  the  whole  extenfive  field  of  nature. 

Some  general  knowlege  of  aftronomy  might 
likewife  be  of  ufe  in  farther  confirming  thefe 
periods  for  fowing  and  planting.  It  is  beyond 
a  doubtj  that  the  antient  hulbandmen  efteemed 
their  pradlice  not  compleat  without  it.  Virgil 
begins  his  Georgies  with  the  fame  thought. 

Quid  faciat  lastas  fegetes ;  quo  fidere  terrain 

Vertere,  Msecenas,  ulmifque  adjungere  vites, 

Conveniat :  - - - 

Hinc  canere  incipiam.  - — ^ — « 

Another  grand  ufe  of  botanical  knowledge 
to  the  farmer,  would  terminate  in  this  point  i 
That  as  a  kalendar  of  Flora  would  acquaint 
him  with  the  duration  and  exiftence  of  mofl: 
plants*,  fo  he  would  be  better  able,  in  general, 
to  fuit  the  produce  to  the  nature  of  his  foil. 

It  is  a  juft  matter  of  wonder  in  this  impro^ 
ving  age,  that  fo  little  attention  fhould  be  paid 

'to 
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to  the  laying  down  our  meadow  and  paftuns, 
grounds.  The  quantity  of  land  that  is  annu¬ 
ally  laid  down  makes  an  attention  to  this  branch 
of  rural  oeconomy  effentially  neceilary.  Every 
farmer  knows  how  to  fuit  his  grain  to  the  qua¬ 
lity  of  his  foil,  but  few  are  acquainted  with  the 
nature  and  difpofition  of  the  gralTes  that  cover 
the  field.  The  furface  of  the  earth  is  cloathed 
with  a  pleafing  and  neceflary  variety  of  grafies. 
Some  delight  in  a  moifi:  foil-,  others  prefer  a 
dry  fituation  *,  and  yet  fb  little  do  we  obferve 
this  order  of  nature,  that  grafs-feeds  of  all 
kinds,  good  and  bad,  are  promifcuoufly  fown 
upon  the  fame  foil.  A  fmall  degree  of  reflec¬ 
tion  will  teach  us  that  vegetables,  as  well  as 
animals,  have  a  choice  of  foil.  Therefore  to 
(lock  our  warm  and  dry  lands  with  feeds  pro¬ 
duced  upon  wet  meadows,  is  no  lefs  abfurd 
than  if  the  farmer  was  to  bring  down  his  flieep 
into  the  marflies,  and  fend  his  bullocks  to  the 
hills. 

Of  late  there  has  been  much  encourao-ement 
given  to  the  colledling  graflfes  by  hand.  It  is 
here  that  the  botanifl:  becomes  ufeful  to  the 
farmer.  He  knows  from  his  kalendar  of  Flora 
what  plants  blow  together,  and  if  a  mixture 
is  required,  can  tell  what  fpecies  will  render 

that 
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that  mixture  agreeable.  For  this  ufeful  pur- 
pofe  a  fmall  degree  of  botanical  knowledge  is 
required.  Nature  is  ever  conflant  and  uniform 
with  herfelf.  She  points  out  to  us  the  plants 
peculiar  to  every  foil,  if  we  could  be  prevailed 
upon  to  trace  her  along  the  walk  fhe  delights  to 
tread, 

I 

f  •  *■ 

It  is  not  an  unufual  thing  to  fee  a  piece  of 
excellent  land  over-run  with  wild  ranunculus 
and  coarfe  graifes.  In  that  llate  it  cannot 
maintain  a  flock  in  proportion  to  the  goodnefs 
of  the  foil.  Other  lands  of  a  rhuch  worfe  qua¬ 
lity,  by  being  laid  down  with  a  more  judicious 
'Choice  of  feeds,  are  found  to  produce  larger 
and  more  profitable  crops  of  grafs.  This  con- 
lideration  ought  to  awaken  the  attention  of  the 
farmer  to  a  more  fkilful  method  of  laying  his 
lands. 

I 

In  the  prefent  fituation  of  things,  the  farmer  ■ 
is  liable  to  the  impofition  of  the  feedfman.  If 
he  purchafes  the  feeds  of  weeds,  he  mufl  ex¬ 
pert  a  plentiful  crop  of  them  in  return  for  the 
painful  care  that  he  has  taken  of  his  lands. 
This  inconvenience,  however,  may,  in  fome 
degree,  be  removed  by  the  help  of  botanical 
knowledge.  Let  the  farmer  .examine  the  feeds 

well 
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well  before  he  buys  them.  If  he  has  made 
himfelf  converfant  with  the  Ihape  and  ^  appear¬ 
ance  of  the  feeds  of  natural  and  good  gralTes, 

1 

and  alfo  of  the  feeds  of  fuch  weeds  as  infell  the 
meadows,  he  will  find  it  eafy  and  familiar  to 
determine  the  goodnefs  of  the  fample  fhewn 
him.  Nay,  he  may  difcover  with  certainty 
^  whether  the  feeds  grew  upon  a  wet  or  dry  foil, 
and  confequently  may  avoid  the  mifcbief  that 
arifes  from  hot  fuiting  the  feeds  to  the  nature  of 
the  foil. 

It  is  not  only  curious,  but  neceffary,  for  the 
pra6lical  farmer  to  be  able  to  find  out  the  ha- 
tural  tafle  of  his  cattle.  Of  this  he  may  fooii 
make  himfelf  acquainted,  without  entering  deep¬ 
ly  into  the  fcience  of  botany.  Cows,  horfes, 
arid  fheep,  all  differ  in  their  tafles,  and  are  more 
partial  to  oiie  fort  of  grafs  than  another.  And 
no  wonder,  when  every  plant  delights  in  its 
proper  foil ;  nay,  every  infed  has  its  own  pe- 
:  culiar  plant  to  feed  upon. 

Linnaeus  reckons  up  above  two  thoufand  ex¬ 
periments,  made  by  himfelf  and  his  friends,  oii 
the  tafles  of  animals.  He  gives  us  tables  not 
only  of  the  number  of  plants  each  animal  eats 
or  refufes,  but  the  names  of  the  plants  them- 

O  felves. 
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felves»  The  former  may  be  grateful  to  the 
reader,  but  the  latter  would  not  conveniently 
come  within  the  compafs  of  this  elTay. 


Oxen  eat  276  refufe  218  plants. 

Goats  -  449  -  -  126 

Sheep  -  387  -  -  141 

Horfes  -  262  -  -  212 

Swine  -  72  -  -  171 

li'ii  ■  nmit  t  - 1 

1446  868 


If  this  plan  was  purfued,  we  Ihould  not  hear 
the  farmer  fo  often  com.plain,  that  his  paftures 
are  over-run  with  rough  barren  gralTes,  which 
the  cattle  will  not  eat.  In  moll  paftures  we  do 
not  obferve  above  half  of  the  grafs  eaten.  The 
fad  is  this,  that  from  negleding  the  material 
point  of  fuiting  the  palates  of  our  cattle,  gralTes 
odious  to  the  tafte,  and '  barren  in  themfelves, 
over-run  and  deftroy  the  good. 

It  would  both  be  fuperfluous,  and  extending 
this  elTay  to  a  tedious  length,  to  reckon  up  fuch 
grafles  as  are  barren  in  themfelves.  But  the 
-following  are  the  moft  prevalent  in  our  meadow 
and  pafture  grounds.  The  carex  tribe  chiefly 
ihfeft  the  moift  parts  of  our  meadows.  The 

bent 
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bent  and  hard  meadow-grafles  over-run  both 
meadow  and  paflure  grounds.  The  mat-grafs 
is  injurious  to  fheep-walks.  And  the  quick- 
grafs  is  too  troublefome  to  the  farmer  to  need 
farther  enumeration. 


ESSAY  XVI.* 

On  the  Nature  and  Properties  of  Marl. 

IN  many  parts  of  this  ifland  the  value  of 

land  has  of  late  been  greatly  raifed  by  the 

•» 

application  of  marl.  It  is  divided  into  Ihell- 
marl  and  earth-marl.  Shell-marl  is  compo- 
fed  of  animal  lliells  diflblved.  Earth-marl  is 

a  folTil.  Its  colour  is  various ;  white,  black, 

'  1 

blue,  red.  Its  hardnefs  is  as  various  as  its  co¬ 
lour  ;  fometimes  it  is  foft  and  duftiie  like  clay  ^ 
fometimes  it  is  hard  and  folid  like  ftone ;  and 
fometimes  it  is  extended  into  thin  beds  like 
flate.  Shell-marl  is  eafily  diftihguilhed  by  the 
fhells  which  always  appean  in  it.  But  the  fimi- 
larity  betwixt  earth-marl  and  many  other  foffil 
fubftances,  renders  it  difficult  to  diltinguiffi  them. 

Marls,  like  all  the  fubjedls  of  the  mineral 
kingdom,  differ  in  their  degrees  of  purity.  But 

O  2  how 
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how  to  difcover,  with  certainty,  the  purity  of 
any  given  marl,  is  not  generally  known. 

I 

From  thefe  circumilartces  we  muft  conclude^ 
that  marl,  though  a  fubilance  of  ineftimable 
value,  hath  fcarce  ever  been  the  fubjed:  of  an 
attentive  inquiry. 

In  this  eflay  it  is  propofed,  firft,  to  analyfe 
the  different  marls,  as  newly  dug  from  the 
crround  ;  and  afterwards  to  examine  what 

O'  • 

changes  they  fuffer  from  being  expofed  to  the 
air. 


Section  I. 

The  moll  known  properties  of  marl  are,  its 
effervefcing  with  acids  and  fertilizing  the  foil  to 
which  it  is  applied  '^.  By  thefe  two  properties  I 
was  direded  in  the  profecution  of  my  inquiry. 

Among 

*  Dr.  Hill,  in  his  volume  upon  Fofiils,  has  ranked  among 
marls  many  fubitances  which  do  not  efFervefce  with  acids.  But 
I  cannot  fee  by  what  reason  fuch  an  arrangement  can  be  j  unifi¬ 
ed.  Perhaps  all  the  fubitances  which  we  find  in  the  clafs  of 
marls  have,  with  advantage,  been  employed  in  agriculture. 
But  that  is  not  fufficient.  We  know  that  pure  clay  itfelf,  ap¬ 
plied  to  certain  foils,  produces  the  raoft  happy  effects.  All  Dr. 

Hill’s 
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Among  the  fubjedls  of  the  mineral  kingdom, 
fome  are  foluble  in  water,  fome  not.  Of  the 
firft,  one  only,  the  folTil  alkali,  is  poflcfled  of 
properties  fimiiar  in  any  degree  to  thofe  of  mark 
For  this  fait,  which  is  colledled  principally 
along  the  coafts  of  the  Mediterranean  fea,  effer- 
yefces  violently  with  acids,  and  has  been,  time 
immemorial,  in  the  higheft  efteem  as  a  manure. 
From  thefe  circumftances  it  might  be  fulpedled, 
that  a  very  intimate  affinity  fubfifts  betwixt  thi$ 
alkali  and  marl,  and  that  the  fimilar  effedts  of 
both  thefe  fubfbances  proceed  from  the  fame 
caufe.  To  fatisfy  myfelf  with  regard  to  this 
particular,  I  made  the  two  following  experi” 
ments. 

Experiment  I. 

Two  drachms  of  clay-marl,  newly  dug 
from  the  pit,  were  put  into  an  ounce  of  water, 

O  3  and 

Hill’s  non-effervefcent  marls  are  pofTefTed  of  the  didinguifhing 
properties  of  clay  ;  and  therefore  ought  in  jultice  to  be  ranked 
among  the  argillaceous  bodies.  After  comparing  this  author’s 
definition  of  marl  with  his  definitions  of  clay  and  bole,  I  can  fix 
upon  no  particular  charader  by  which  the  firlt  of  thefe  fubftan- 
ces  may,  with  certainty,  be  diftinguifhed  from  the  other  two. 
Marl  feems,  by  his  definition,  to  differ  from  clay  and  bole  in 
degree  of  vifcldity  only.  But  how  fhall  the  degree  of  vifcidity 
which  conffitutes  a  clay,  or  a  marl,  or  a  bole,  be  afcertained  ? 
A  very  confiderable  number  of  earth -marls  are  of  a  (tony  hard- 
nefs  ;  but  all  marls,  by  Dr.  Hill’s  definition,  cohere  (lightly. 
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and  for  twelves  hours  digefted  with  a  cdiifider- 
able  heat.  The  Marl,  when  feparated  by  fil¬ 
tration  and  dried,  retained  precifely  its  original 
weight.  The  digefted  water  was  devoid  of 
tafte  and  fmell,  and  fuffered  no  change  from 
the  addition  of  fyrup  of  violets,  or  the  acid  of 
nitre.  The  event  was  in  every  refpecft  the  fame, 
when  a  quantity  of  the  fame  marl  was  boiled 
in  water  for  a  confiderable  time.  Many  varie¬ 
ties  of  clay,  ftone,  and  flate  marls  were  treats 
ed  in  the  fame  manner,  with  the  fame  ap¬ 
pearances. 

Experiment  IL 

Two  drachms  of  newly-dug  fhell-marl,  free 
from  mofs,  fragments  of  putrid  wood,  &c.  and 
previoufly  dried,  were  digefted  as  in  the  firft 
experiment.  The  n^arl  neither  loft  any  of  its 
original  weight,  nor  communicated  to  the  water 
any  thing  difcoverable  by  the  trials  mentioned 
above.  The  appearances  were  the  fame  when 
this  marl  was  boiled  in  water 


From 

*  Caution  is  here  neeeffary.  Shell-marl  not  only  contains 
many  feparate  fragments  of  putrid  wood,  but  is  alfo  very  com¬ 
monly  mixed  with  parts  of  the  mofly  ftratum,  under  which  it  is 
generally  found.  If  marl,  containing  either  of  thefe  fubltances, 

is 
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From  thefe  experiments  it  is  evident,  that 
no  fait,  fimilar  to  the  fofiil  alkali,  is  contained 
in  marl.  For  all  natural  falts,  of  an  alkaline 
quality,  are  diftinguilhed  by  their  eafy  folubi- 
iity  in  water,  by  effervefcing  with  acids  in  the 
fame  manner  when  dilTolved,  as  before  folution, 
and  by  converting  the  colour  of  blue  or  pur¬ 
ple  vegetable  infufions  into  green.  But  marl, 
neither  when  digefted,  nor  when  boiled  in  wa¬ 
ter,  communicates  any  of  its  fubflance  to  that 
fluid;  therefore  contains  nothing  foluble  by  it, 
nor  any  fait  of  an  alkaline,  or  any  other  nature. 

t 

Befides  none  of  the  v/aters,  filtered  from  the 
marls  in  the  preceding  experiments,  fuffered 
any  change  from  the  inftillation  of  the  nitrous 
acid,  or  of  the  fyrup  of  violets.  From  thefe 
circumftances  it  is  manifefl:,  that  marl  does 
not  contain  the  fmallefl;  proportion  of  an  alka¬ 
line  fait.  And,  as  no  other  fait  will  account 
for  the  phenomena,  this,  added  to  fome  par¬ 
ticulars  mentioned  above,  renders  any  farther 

fearch 

is  employed  in  the  preceding  experiment,  it  never  fails  to  com- 
municate  a  bitternefs  and  peculiar  fmell  to  the  water.  Befides 
thefe  properties,  this  water,  upon  the  addition  of  any  alkaline 
folution,  acquires,  a  milky  hue,  and  lets  fall  a  fmall  quantity  of 
a  white  powder.  That  thefe  effects  proceed  folely  from  the  he¬ 
terogeneous  bodies  mixed  wish  the  marl,  is  evident  from  this, 
that  fhell-marl,  when  perfectly  pure,  and  freed  by  evaporation 
from  molTy  water,  never  communicates  any  perceptible  quality 
to  water  in  which  it  is  digefted. 
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fearch  for  a  faline  fubftance  in  marl  nnnecefn 
fary. 

f 

Section  IL 

Being  fatisfied  with  regard  to  this  particular, 
the  affinity  betwixt  caicarious  earths  and  marl 
next  occurred,  to  me.  Caicarious  earths  effer- 
vefce  with  acids,  are  remarkable  for  their  fer¬ 
tilizing  properties,  and  cannot,  in  a  natural 
ftate,  be  diflblved  by  water.  So  far  they  agree 
exa6i:ly  with  marl.  But  their  moft  charade- 
riftical  qualities  are,  their  diffiolving  entirely  i^ 

the  mineral  acids,  and  calcining  to  quick-lime. 

« 

By  thefe  two  properties  fuch  earths  may  be  dif- 
tinguifhed  wherever  they  occur. 

With  a  view  to  the  apparent  affinity  betwixt 
caicarious  earths  and  marl,  I  made  the  follow^, 
ing  experiments. 

Experiment  III. 

Tea  drachm  of  newly-dug  ftone-marl,  re-, 
duced  to  powder,  I  gradually  added  the  mu¬ 
riatic  acid,  till  no  further  effervefcence  enfued 
upon  the  addition.  This  mixture,  diluted  with 
a  fufficient  quantity  of  water,  was  thrown  into 
I  a  filter  of  grey  paper:  A  pure  pellucid  lir 

quor 
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quor  pafled  through,  and  a  grofs  earthy  Tub- 
fiance  remained  behind  at  the  bottom  of  the 
filter.  This  fubflance,  when  properly  walked 
and  dried,  weighed  juft  eighteen  grains. 

In  this  experiment,  we  find  the  marl  divh 
ded  into  two  different  parts-,  the  one  carried 
off  by  the  muriatic  acid,  and  invifibly  fufpend- 
ed  in  it-,  the  other  an  earthy  fubflance,  on 
which  that  acid  feems  to  have  no  influence. 
Having  advanced  thus  far  in  the  de-compofi- 
tion  of  our  fubje6l,  the  next  ftep  is  to  examine 
into  the  nature  of  thefe  two  conftituent  parts. 

Section  III. 

Experiment  IV. 

The  fubflance  which  remained  in  the  filter 
poffeffed,  almoft  in  every  refpedl,  the  proper¬ 
ties  of  clay.  In  drying,  it  concreted  into  a 
mafs  of  confiderable  hardnefs;  made  no  effer- 
vefcence  with  any  of  the  acids;  fell  down  and 
diffuftd  readily  in  water  -,  and  was,  by  the 
a6lion  of  fire,  converted  into  a  reddifh- coloured 
brick.  Twenty  grains  of  fuch  a  fubflance, 
extra6led  from  the  fame  marl,  gave,  by  elu- 
triation  five  grains  of  fand.  Hence  the  na¬ 
ture 

*  This  term  is  applied  to  the  reparation  of  clay  from  land  f)y 
means  of  water. 
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turc  of  the  unfoluble  part  of  this  marl  is 
abundantly  evident. 

It  mull  be  remarked,  however,  that  neither 
the  quantity  nor  compofition  of  this  unfoluble 
part  is,  in  any  two  marls,  precifely  the  fame. 
Clay,  or  clay  and  fand,  are,  it  is  true,  the  con- 
ftituent  parts  of  it  in  ail  marls  but  the  differ¬ 
ent  proportions,  in  which  thefe  are  mixed  with 
the  foluble  part,  are  almofl  infinite. 

Experiment  V, 

The  i^fidue  of  a  drachm  of  clay-marl,  which 
was  eafily  diffufible  in  water,  weighed  forty 
grains,  and  eonfifted  of  equal  portions  of  clay 
and  fine  fand. 

E  X  P  E  R  I  M*E  N  T  VI. 

A  drachm  of  another  clay-marl  contained 
fifteen  grains  of  unfoluble  matter,  which  was 
altogether  clay. 

Exp  e- 


*  It  mufl  be  obferved,  that  the  refidue  of  all  or  mofl  marls 
'  contains,  befides  clay  and  fand,  a  conliderable  number  of  flat 
fhining  particles.  Thefe  particles  are  unfoluble  in  acids,  as  is 
evident  from  their  remaining  in  the  refidue.  Few  of  them  fuf- 
Ter  any  diminution  of  luftre  in  the  Are.  Whence  they  appear 
to  be  flakes  of  foliaceous  talc. 
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Experiment  VIL 

Forty  grains  of  a  fmooth  laminated  marl  af¬ 
forded  eight  grains  of  a  cldcy  refiduum. 

Experiment  VIIL 

The  refidue  of  forty  grains  of  a  ftone-riiarl 
weighed  twelve  grains,  a  third  of  which  was' 
fand. 

Experiment  IX. 

A  drachm  of  another  ftone-marl  gave  only 
nine  grains  of  unfoluble  matter,  moftly  clay. 

/  * 

Experiment  X. 

The  refidue  of  forty  grains  of  another  ftone- 
marl  *  weighed  fix  teen  grains,  thirteen  of 
which  were  fand. 

I 

»  t 

Experiment  XL 

A  drachm  of  a  friable  flate-marl  afforded  a 
rejiduum  of  eighteen  grains  of  yellow  fand. 

Experiment  XII. 

A  drachm  of  limeftone  contained  twelve 

grains 

*  I  have  here  given  the  name  of  marl  to  fome  fubltances 
which  perhaps,  in  /tri(5t  language,  ought  to  go  under  another 
denomination  ;  but  they  are  generally  accounted  marls,  and 
employed  as  fuch  indifcriminately  with  the  marly  Jit  at  a  conti¬ 
guous  to  them. 
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grains  of  unfoluble  matter,  which  was  altoge-' 
ther  fand. 

Experiment  XIII. 

A  drachm  of  another  iimeftone  gave  only  lix 
grains  of  refidue,  which  appeared  to  be  a  (lime. 

Experiment  XIV. 

A  drachm  of  fhell-marl,  dug  out  at  the 
depth  of  two  feet  from  the  furface,  contained 
thirty-fix  grains  of  unfoluble  matter,  which  ac¬ 
quired  little  cohehon  by  drying,  and  con  lifted 
in  a  great  meafure  of  a  very  fine  fand. 

Thefe  are  the  moft  remarkable  differences 
that  have  hitherto  occurred  to  me  in  examinins* 
the  reftdua  of  different  marls.  I  thought  it  ne- 
celTar/  to  give  a  detail  of  them,  both  becaufe 
the  compcfition  of  the  unfoluble  part  of  our 
fubjedt  is  thereby  demonftrated,  and  becaufe 
the  preceding  experiments  will  afterwards  ferve 
to  explain  a  diificulty  which  would  not  other- 
wife  admit  of  an  eafy  folution„ 

Section  IV. 

We  muft  now  return  to  the  pellucid  liquor 
which  paffed  through  the  filter  in  Experiment 
III.  As  this  liquor  contains,  in  an  invifible 

ftate. 
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ftiate,  the  fubftance  which,  in  combination  with 
the  part  examined  in  Sedlion  III.  compofed  the 
original  marl,  if  we  can  difcover  the  nature  of 
that  fubftance,  the  nature  and  compofition  of 
marl  will  of  confequence  be  evident. 

Ah  alkaline  fait,  added  to  the  folution  of  any 
other  fubftance  in  an  acid  liquor,  inftantly  pre¬ 
cipitates  that  fubftance.  The  part  of  the  marl 
diftblved  and  carried  off  by  the  muriatic  acid 
in  Experiment  III.  had  no  affinity  to  an  alka¬ 
line  fait  therefore  a  fait  of  this  nature^  add¬ 
ed  to  that  folution,  cannot  fail  to  feparate  from 
it  the  foluble  part  of  our  fubie6l,  and  confe- 
quently  to  give  us  an  opportunity  of  examining 
it  to  greater  advantage. 

Experiment  XV. 

With  this  view,  the  fore- mentioned  filtered 
liquor  was  mixed  with  a  fmall  quantity  of  a  fo-  ^ 
iution  of  fait  of  tartar.  The  mixture  became 
immediately  milky  and  turbid;  but  in  a  ftiorC 
time  recovered  its  tranfparency  by  the  copious 
precipitation  of  a  whitifh  powder.  More  of 
the  alkaline  folution  was  then  added;  and  as 
a  new  la6lefcency  and  precipitation  enfued,  the 
addition  was  from  time  to  timx  repeated,  till  it 

pro- 


See  Exper.  I.  II. 
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produced  no  fuch  efFedt.  Then  it  was  evident, 
that  whatever  the  acid  had  carried  off  from  the 
marl,  was  now  thrown  to  the  bottom.  The 
precipitated  powder,  when  feparated  by  fil¬ 
tration,  waflied  and  dried,  weighed  precifely 
forty-two  grains  *,  which,  added  to  the  eighteen 
grains  of  unfoluble  matter  in  Experiment  III. 
makes  up  the  original  weight  of  the  marl  em¬ 
ployed  in  that  experiment.  This  powder  was 
altogether  infipid ;  fuffered  rio  change  from  wa¬ 
ter;  and  was,  after  a  very  brills,  effervefcencej 
totally  difTolved  both  by  the  acid  of  nitre  and 
of  fea  fait. 

The  liquors  filtered  off  from  the  unfoluble 
matters  in  all  the  experiments  related  in  Seftion 
III.  were  feparately  treated  in  the  manner  de- 
fcribed  above,  and  in  every  refpedl  with  the 
fame  appearances:  Particularly  the  weight  of 
each  of  the  precipitated  powders,  added  to  that 
of  its  refpedtive  refidue,  equalled,  with  remark¬ 
able  exadnefs,  the  original  v/eight  of  the  marl 
from  which  it  had  been  extra6led. 

Section  V. 

Thefe  precipitated  powders  are  totally  foluble 
in  acid  fpirits ;  for  it  was  by  this  folution  that  we 
obtained  their  reparation  from  the  other  parts  of 

the 
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the  marls  in  which  they  exifted.  The  know- 
ledge  of  this  fingle  property,  however,  is  not 
fufficient  to  determine  their  nature.  The 
changes  produced  upon  them  by  the  adion  of 
fire  mull  be  alfo  confidered. 

Experiment  XVI. 

For  this  purpofe  feventy  grains  of  powder, 
cxtrafted,  in  the  manner  defcribed  above,  from 
the  marl  of  Experiment  III.  were  for  two 
hours  detained  in  a  ftrong  fire.  The  weight  of 
the  powder  was  thereby  reduced  to  forty  grains, 
and  its  colour  from  white  changed  to  grey  or 
afhy.  When  water  was  poured  upon  this  cal¬ 
cined  fubftance,  many  air-bubbles  role  to  the 
furface  with  a  hiffing  noife,  and  as  llrong  a 
lime-water  was  in  a  fhort  time  produced  as  I 
had  ever  obtained  from  any  quick-lime. 

The  calcination  of  the  powders  extradled 
from  the  other  marls  was  attended,  in  every 
circumftance,  with  the  fame  fuccefs  ;  that  from 
fhell-marl  not  excepted. 

From  thefe  experiments,  I  think,  the  nature 
of  marl  is  fufficiently  evident  Marl  con- 

fifts 

*  Here  it  may  be  aflced,  if  fuchis  the  compofition  of  all  earth- 
marls,  whence  comes  it,  that  fome  earths  of  that  kind,  or  what 

ilrOBgly 
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<  'j 

lifts  of  two  parts  poflefted  of  very  oppoftte 
qualities.  The  one,  clay,  or  a  mixture  of  clay 
and  fand ;  the  other  a  fubftance  foluble  in  acids, 
convertible  by  calcination  into  quick-lime,  and 
confequently  a  real  calcarious  earth,  differing  in 
no  relped  from  the  calcarious  earth  of  lime- 
ftone  and  the  ftiells  of  animals  f, 

f 

From  the  foregoing  experiments  it  is  alfo 
manifeft,  that  the  nature  of  clay-marls,  ftone- 
marls,  and  flate-marls,  is  altogether  the  fame.' 
For  marls  of  equal  purity,  and  conftfting  of  the 
fame  proportions  of  conftituent  earths,  are 

found 

firongly  refeml)Ies  them,  afe  fo  delhudlve  to  the  growth  of  ve¬ 
getables  ?  In  anfwer  to  this  it  muft  be  remarked,  that  many  fof- 
fils,  differing  widely  in  their  nature  from  marl,  have  frequent¬ 
ly,  from  refemblahce,  been  employed  as  marl.  Among  the  fof- 
fils  of  this  dbuhtry,  is  oft-times  found  a  fpecies  of  the  Pyrites'* 
Lapis  atranientofus  of  Cramer,  which  in  colour  nearly  refembles 
ibme  of  the  earth-marls,  I  have  feen  a  bed  of  this  which  con¬ 
tained  a.confiderable  proportion  of  calcarious  earth.  It  may  oc¬ 
cur  among  beds  of  marl ;  but,  whenever  it  is  employed  in  agri¬ 
culture,  its  effedls  muff  be  unfavourable. 

•f-  The  very  eflence  of  marl  feems  to  confid:  in  this  earth  ; 
for  that  name  is  bellowed  on  no  fubllance  that  does  not  contain 
an  earth  of  this  nature.  However  all  bodies,  into  whofe  compo- 
fiiion  calcarious  earth  enters,  do  not  fall  under  the  denomination 
of  marl.  To  intitle  them  to  this,  they  mult  fall  into  powder 
Upon  being  expofed  to  the  air.  Hence,  the  purity  of  marls 
will  be  in  proportion  to  the  quantityjof  calcarious  earth  in  thek' 
vompolition. 
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found  under  all  thefe  different  appearances. 
Different  names  have  been  a^ixed  to  them, 
from  their  different  degrees  of  hardnefs,  and 
the  different  difpofitions  of  the  beds  into  which 
they  are  extended.  But  from  what  caufe  pro¬ 
ceeds  the  diverfity  in  the  cohefive  power  of 
marls,  equal  in  the,  proportions  of  their  conffi- 
tuent  parts,  is  difficult  to  fay. 

It  appears  from  the  experiments  related  in 
Sedlion  III.  that,  in  different  marls,  the  pro¬ 
portion  of  the  calcarious  to  the  other  earths  is 
not  always  the  fame.  As  this  diverfity  may 
probably  render  a  choice  of  marls  for  particu¬ 
lar  foils,  if  not  neceffary,  at  leaft  beneficial,  a 
more  minute  account  than  that  formerly  given, 
of  the  procefs  for  difcovering  the  proportion  of 
earths  contained  in  any  marl,  may  not  be  im¬ 
proper. 

'•  I  ■  3  •  > 

Having  dried  and  powdered  the  marl  to  be 
examined,  pour  upon  any  given  weight  of  it  a 
Irnall  quantity  of  water.  To  this  mixture, 
well  lhaken,  add  a  little  of  the  acid  of  fea  fait 

P  and 

Any  mineral  acid  may  be  employed  with  equal  advantage, 
the  vitriolic  excepted.  For,  though  this  acid  efFervelces  violent¬ 
ly  with  all  marls,  it  does  not  difTolve  their  calcarious  earths ; 
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and  when  the  confequent  effervefcence  is  over 
add  a  little  mor#.  Repeat  this  addition  at  pro¬ 
per  intervals  till  no  more  effervefcence  enfues. 
Then  throw  the  whole,  with  an  equal  or  great¬ 
er  proportion  of  water,  into  a  filter  of  grey  pa¬ 
per,  whofe  weight  is  known.  When  all  the 
fluid  parts  have  pafled  through,  fill  up  the 
filter,  again  and  again,  with  warm  water.  By 
this  means  the  diflblved  particles  of  calcarious 
earth,  adhering  to  the  refidue,  or  entangled  in 
the  pores  of  the  paper,  will  be  walked  away, 
and  nothing  but  what  is  really  unfoluble  will 
remain  in  the  filter.  This  rejiduum  with  the 
filter  mull  be  compleatly  dried  and  weighed. 
Then  the  difference  betwixt  its  weight,  and  the 
original  weight  of  the  filter,  gives  you  the 
weight  of  unfoluble  parts  contained  in  the 
marl  under  examination.  This  being  known, 
the  proportion  of  calcarious  earth  in  the  fame 
marl  is  evident.  The  proportions  of  clay  and 
fand  in  it  are  difcovered  by  fubje6ling  the  reji¬ 
duum  to  a  proper  elutriation.  This  operation 

is 

it  only  forms  with  them  a  whitiih  coagulum,  which  will  not  pais 
through  the  filter. 

In  any  trials  that  I  have  hitherto  made  with  the  vegetable 
acid,  1  have  not  been  able  by  its  means  to  extraft  all  the  calca¬ 
rious  earth  contained  in  any  marl.  For,  after  the  ufual  filtra¬ 
tion,  the  refiduuju  always  ed'ervefced  violently  with  the  mineral 
acids. 
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is  very  fimple,  and  performed  thus:  Having 
weighed  the  dry  refidue,  mix  and  lhake  it  well 
with  a  fuilicient  quantity  of  water.  After  al- 
lowinor  a  little  time  for  the  fubfidence  of  the 

o 

grofler  parts^  let  the  water,  with  the  fineft  par¬ 
ticles  of  clay  fufpended  in  it,  be  gently  pour- 
-  ed  off.  When  this  is  done,  add  more  water  to 
the  remainder,  and,  after  fufficient  mixture  and 
fubfidence,  pour  that  off  likewife.  Ih  the  fame 
manner  repeat  the  operation,  again  and  again, 
till  the  water  coines  over  perfedlly  pure.  The 
fubflance  which  then  remains  is  fahd,  mixed, 
perhaps,  with  fome  flakes  of  talc-,  and  what¬ 
ever  this  fubflance  wants  of  the  weight  of  the 
refidue  employed,  is  the  weight  of  pure  clay 
carried  away  by  the  water  in  the  procefs  of  elu- 
triation. 

It  may  be  here  obferved,  that  the  effervef- 
cence  enfuing  upon  the  application  of  acids  to 
marl,  cannot  be  relied  upon  as  a  certain  indi¬ 
cation  of  the  quantity  of  calcarious  earth  con¬ 
tained  in  fuch  fubflances.  Numerous  inflances 
of  the  truth  of  this  affertioh  have  occurred  to 
me.  For  the  effervefcence  varies,  both  in  vio¬ 
lence  and  duration,  according  to  the  flrength 
of  the  acid  employed-,  but  it  varies  flill  more 

P  2  according 
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according  to  the  penetrability  and  other  more 
fecret  circumftances  of  the  calcarious  bodies. 

Section  VI. 

I  next  examined  what  effedls  fire  would  pro¬ 
duce  upon  marl  in  its  natural  ilate.  As  many 
marls  contain  a  very  confiderable  proportion  of 
calcarious  earth,  I  expedied  chat  nearly  the 
fame  changes  would  be  produced  upon  them 
by  calcination,  as  upon  lime-ftone. 

Experiment  XVII. 

4 

I 

A  piece  of  the  marl  of  Experiment  III. 
weighing  eighty  grains,  was  kept  in  a  ftrong 
fire  for  two  hours.  Its  weight  was  thereby 
reduced  to  fifty-two  grains,  and  its  colour, 
from  a  blueifii  white,  changed  to  a  reddifh 
brown.  Its  hardnefs  was  at  the  fame  time 
confiderably  augmented  j  and  though,  when 
immerfed  in  its  natural  ftate  into  water,  it  gra¬ 
dually  relented  and  fell  down  into  powder;  yet 
now  it  neither  fuffered  any  change  from  that 
fluid,  nor  communicated  to  it  any  thing  per¬ 
ceptible  by  the  fight,  tafte,  or  fmell.  Not- 
withftanding  this,  when  it  was  reduced  to  pow¬ 
der, 
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der  *5  it  afForded,  upon  the  afFufion  of  water, 

as  pungent  lime-water  as  any  quick-lime  could 
do. 

Experiment  XVIIL 

The  marl  of  Experiment  VI.  by  burning  loft 
near  a  third  of  its  weight,  and  acquired  a  very  ' 
remarkable  hardnefs.  When  put  into  water 
in  this  ftate,  it  did  not  relent  in  the  fmalleft 
degree,  though  naturally  it  dilTolved  readily  in 
it.  The  laminated  marl  of  Experiment  VIL 
fuffered  precifely  the  fame  changes  from  burn¬ 
ing. 

/ 

Experiment  XIX. 

The  marl  of  Experiment  VIII.  when  burnt 
and  thrown  into  water,  did  not  fall  freely  into 
powder,  but  loofened  into  pieces,  which  eafily 
yielded  to  the  preffure  of  the  finger.  This 
marl,  before  burning,  dilTolved  very  flowly  in¬ 
water. 

P  3  Expe- 

*  The  pulverization  of  all  burnt  marls,  that  contain  any  con- 

liderable  proportion  of  clay,  is  abfolutely  necelTary  to  extract  a 

lime-water  from  them.  Inattention  to  this  circumhance  has,  I 

believe,  produced  fome  midakes.  When  ftiell-marl  is  burnt, 

\ 

pulverization  is  feldom  requifite ;  becaufe  this  fubdance  being 
naturally  of  a  loofe  and  fpungy  texture,  and  acquiring  little  co- 
hefion  in  the  fire,  allows  the  water  an  eafy  accefs  to  its  calcarir 
ous  earth. 
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Experiment  XX. 

The  marls  of  Experiments  IX.  X.  XL  fuf- 
fered,  in  their  natural  ftate^  fcarce  any  percep- 

t 

tible  change  from  water;  but,  when  fufficient- 
ly  burnt,  they  fwelled  and  fell  down  in  water 
like  lime-ftone. 

Experiment  XXL 

A  drachm  of  Ihell-marl,  Experiment  XIV. 
was  by  burning  reduced  to  forty-two  grains, 
and  then  fpontaneoufly  yielded  a  fbrong  lime- 
water. 

From  thefe  experiments  it  appears,  tl^at  the 
calcarious  earth  of  marl  is  equally  calpinable 
to  quick-lime,  whether  it  is  expoled  to  the  ac¬ 
tion  of  fire  before  or  after  its  feparation  frorn 
the  other  earths. 

It  is  now  fufEciently  evident,  that  the  nature- 
of  marl  ^  has  a  very  intimate  affinity  to  that  of 
lime-ftone.  A  gentle  gradation  from  the  one 

to 

*  By  marls  I  mean  fuch  calcarious  fubflances  as  are  viiibly 
reduced  to  powder  by  the  influence  of  air  and  moifture.  Such 
only  are  real  marls.  Others,  as  thofe  of  Experiments  IX.  X. 
XI.  decline  towards  lime-ftone. 
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to  the  other  of  thefe  fubftances  may  be  eafiiy 
traced  out;  and  it  will  be  difficult,  I  believe, 
to  eilabliffi  the  precife  limits  of  either.  Bath 
of  them  are  found  in  continued  ftrata^  both 
of  them  diffolve  in  parr,  with  confiderable  ef- 
ferv^efcence,  in  acids;  and  both  of  them  yield 
by  calcination  a  quick-lime.  In  the  foregoing 
experiments,  however,  two  very  remarkable 
differences  occur:  By  being  expofed  to  the  • 
air,  marl  falls  down  into  duil;  lime-ilone  re¬ 
tains  its  original  {lability.  On  the  contrary, 
after  undergoing  the  ablion  of  fire,  lime-ilone 
is  reduced  to  powder  by  the  application  of  wa¬ 
ter;  marl  fuffers  no  fuch  change.  This  diver- 
fity  cannot,  with  juilice,  be  afcribed  to  the  dif¬ 
ferent  proportions  of  calcarious  earth  in  thefe 
two  bodies.  For  the  marl  of  Experiment  VII. 
did  not  contain  lefs  of  this  than  the  lime-ftone 
of  Experiment  XII.  and  in  the  marls  of  Ex¬ 
periments  III.  VI.  VII.  the  proportion  of  this 
earth  was  confiderably  greater  than  in  the  marls 
of  Experiments  X.  XL  yet,  after  fufficient 
burning,  the  latter  relented  in  water,  the  for¬ 
mer  did  not.  Nay,  when  a  part  of  a  bed  of 
flone,  which  contained  only  one  third  of  cal¬ 
carious  earth,  was  calcined  and  put  into  water, 
it  inilantly  fell  down  into  powder;  whereas 
marl,  containing  four  fifths  of  calcarious  earth, 

underwent 
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underwent  no  fuch  change  from  the  fame  treat* 
ment. 

The  caufe  of  the  difference  then  muft  be 
fought  for  in  the  unfoluble  part  of  thefe  fub- 
llances.  Upon  comparing  the  Experiments 
related  in  Sedions  III.  and  VI.  I  obferve  that 
all  the  reftdua^  confifting  of  any  confiderable 
proportion  of  fand,  were  extradled  from  fub- 
Ilances  which,  in  a  natural  ftate,  fuffered  very 
little  change  from  water ;  though,  after  calci¬ 
nation,  water  immediately  reduced  them  to 
powder.  On  the  contrary,  the  refidua  of  clay 
were  obtained  from  bodies  poffelfed  of  juft  the 
oppoftte  properties.  That  this  obfervation  will 
apply  univerfally,  I  dare  not  venture  to  affirm; 
but  it  appears  to  point  out  a  probable  folution 
of  the  pref'ent  difficulty.  To  explain  this  in 
the  moft  intelligible  manner,  it  is  neceflary  to 
obferve,  \mo^  That  dry  clay  fuffers  a  very  fin- 
gular  change  from  immerfion  in  water.  For 
its  particles,  then  gradually  receding  from  mu¬ 
tual  contact,  come  at  length  entirely  to  lofe 
their  cohefive  power;  in  confequence  of  which, 
the  whole  mafs,  after  increafing  in  its  volume, 
crumbles  down  into  powder,  'ido^  ‘That  clay, 
by  the  adtion  of  fire,  not  only  acquires  a  con¬ 
fiderable  degree  of  hardnefs,  byt  is  at  the  fame 

time 
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time  fo  altered  in  its  nature,  that  the  water  can 
no  longer  make  any  imprelTion  on  it.  That 

fand  in  its  natural  Hate  fufFers,  from  the  influ¬ 
ence  of  water,  no  change  as  to  the  cohefion  of 
its  particles;  and  that  it  acquires  no  conlider- 
able  hardnefs  in  the  fire.  4/(7,  That  calcarious 
earth,  when  uncalcined,  fufrers  as  little  change 
from  water  as  fand  does ;  but  that,  after  calci¬ 
nation,  it  is  affe6led  in  the  fame  manner  by 
that  fluid,  as  clay  is  in  its  natural  flate.  Thele 
things  being  premifed,  the  difficulty  is  eafily 
furmounted.  Upon  the  expofing  of  marl  to 
the  air,  the  clay  in  its  compofition,  moiftened 
from  time  to  time  by  the  rain  and  dews,  gra¬ 
dually  moulders  away;  and,  in  confequence  of 
this,  the  cohefion  of  the  whole  mafs  is  at  lafi: 
defcroyed.  On 'the  other  hand,  when  this  marl 
is  calcined,  the  increaled  ;cohefion  of  its  clay 
locks  in  the  calcarious  particles,  and,  deny¬ 
ing  admiffion  to  the  water,  fupports  the  mafs 
againfl  the  a6lion  of  this  fluid  Lime-ftone, 
on  the  contrary,  and  other  fubilances  confifting 

of 

*  Stcne-marls,  upon  being  expofed  to  the  air,  divide  firft  in¬ 
to  mafTes  of  a  confiderable  bulk,  Thefe  divifions  run  for  the 
moft  part  horizontally  or  perpendicularly,  with  refpet^l;  to  the 
natural  lituation  of  the  marl.  Upon  examining  the  divided  fur- 
faces,  I  find  them  covered  with  a  thin  coat  of  very  fine  clay% 
with  little  or  no  mixture  of  calcarious  earth.  Hence  it  is  evi¬ 
dent,  why  the  refolution  begins  at  the  parts  where  this  clay  lies. 
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of  calcarious  earth,  or  calcarious  earth  and  fand 
compadted  into  a  folid  mafs,  undergo  no  change 
from  being  expofed  to  the  air-,  becaufe  none  of 
their  conftituent  parts  have  their  cohefion  dimi- 
niihed  by  the  influence  of  moifture.  But,  when 
thefe  fubftances  are  calcined  and  thrown  into  wa¬ 
ter,  as  the  calcarious  particles  then  recede  from 
mutual  contact  with  a  force  which  the  cohefion 
of  the  particles  of  fand,  if  there  is  any,  is  not 
fufficient  to  refill,  the  whole  compofition  muft 
immediately  fail  into  pov/der 

Thus 

it  would  appear  that,  in  day-marls,  the  partides  of  day 
are  difpofed  in  fudi  a  manner  as  to  touch  one  another,  and,  at 
the  fame  time,  to  prevent  the  mutual  contad  of  the  calcarious 
particles.  According  to  this  difpofition,  each  particle  of  calca- 
ribus  earth  will  be  furrounded  with  a  coat  of  day.  It  is  difficult 
tocoDceive  how,  without  fome  fuch  arrangement,  the  changes  men¬ 
tioned  above  fhould  be  produced.  Unlefs  the  day  cements  the 
calcarious  earth,  water,  which  only  influences  the  clay,  would 
fcarceiy  bring  about  the  refolution  of  marl ;  nor  would  the  caK 
dnatlon  of  this  fubftance,  which  tranfports  the  property  of  re-? 
lenting  in  water  from  the  day  to  the  calcarious  earth,  produce 
the  effeds  afcribed  to  it  above.  Befides  this,  water,  fo  far  as  is 
yet  known,  only  deflroys  the  attradion  of  the  partides  of  day 
to  one  another,  not  the  attradion  of  thofe  particles  to  any  other 
fubftance;  therefore,  unlefs  the  partides  of  day  contained  in 
any  marl  were  in  mutual  contad,  the  application  of  water  to 
that  marl  would  produce  no  effed.  On  the  other  hand,  when 
marl  of  confiderable  purity  is  calcined,  if  the  calcarious  parti¬ 
cles  were  in  contad  with  one  another,  not  even  the  increafed 
cohefion  of  the  clay  would  be  able  to  prevent  their  reparation^ 
confidering  the  quantity  of  calcarious  earth  contained  in  fuch 

marls 
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Thus  it  appears,  that  marls  differ  from 

i 

Qther  calcarious  fubftances,  only  by  containing 
a  certain  proportion  of  clay.  On  which  ac¬ 
count,  the  clafs  of  calcarious  bodies  will  aimit 
of  a  divifion  into  fuch  fubftances  as  in  the  air 
fall  down  into  powder,  and  fuch  as  do  not. 

Section 

marls,  and  the  force  with  which  that  earth,  after  calcination, 
explodes  in  water.  But  if  you  conceive  the  calcarious  particles 
as  feparately  involved  in  clay,  which  in  its  natural  Itate  readily 
falls  down  in  water,  and,  after  burning,  denies  admittance  to 
that  fluid,  all  the  phasnomena  are  eafily  accounted  for.  Befides 
all  this,  fads  are  not  wanting  to  judify  the  fuppofltion  of  this 
arrangement.  Acids,  however  flrong,  cannot  extrad  any  cal- 
carious  earth  from  calcined  marl,  except  fuch  panicles  as  lie 
upon  the  broken  furface ;  and  v/hen  thefe  particles  are  ihu-s  car¬ 
ried  away,  the  furrounding  particles  of  clay,  though  more  eafliy 
feparated,  dill  retain  their  former  fiiuation  and  attachments; 
which  (hows  that  fuch  particles  are  fixed  to  one  another,  and 
can  fupport  themfelves  in  their  place  without  any  aflidance  from 
tlie  calcarious  earth.  But  when  water  is  applied  to  marl  in  its 
natural  date,  it  gradually  makes  its  way  through  the  whole  mals 
which  it  reduces  to  powder.  This,  therefore,  is  a  proof  that 
the  calcarious  particles  of  marl  have  no  mutual  cohefion,  dnee 
the  whole  mafs  moulders  down  as  foon  as  the  cohefion  of  the  clay 
is  dedroyed.  And,  as  no  acid  can  find  admittance  deeper  than 
the  furface  to  diffoJve  the  calcarious  earth  in  calcined  marl,  we 
piay  conclude,  that  taking  out  one  particle  of  this  earth  does  not 
open  a  paflage  to  another  j  and  therefore,  that  thefe  particles  lie 
in  feparate  cells.  From  what  is  here  faid,  we  may  plainly  fee 
tlie  necelfuy  of  pulverization  in  Experiments  XVII.  and  XXII. 
and  likewife  how  it  heippens,  that  when  the  clay,  mixed  witii  a 
calcarious  earth,  is  below  a  certain  proportion,  the  compofi- 
tion,  when  burnt,  cannot  refill  the  influence  of  water.  It  may  be 
here  afleed,  how  it  happens  that  acids  o&n  find  admittance  to  the 

^al- 
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Section  VIL 
The  two  following  experiments  were  made 
v/ith  a  view  to  dilcover  what  change  the  adtion 
of  fire  produced  upon  the  caicarious  earth  of 
marl  with  regard  to  its  folubiiity  in  acids. 

Experiment  XXIL 

Thirty  grains  of  the  marl  of  Experiment  III, 
were,  by  burning,  reduced  to  twenty.  Thefe 

juft 

calcanous  earth  of  marls,  even  in  their  natural  flate,  as  each 
particle  is  fuppofed  to  be  furrounded  by  a  coat  of  clay  ?  As  to 
this  particular,  it  mud  be  confidered,  that  acids  contain  a  confi- 
derable  quantity  of  water,  which  aids  upon  the  clay,  at  the  fame 
time  that  the  acid  is  ading  upon  the  caicarious  earth.  Hence  it 
is  that  the  addition  of  water  to  the  purer  acids,  facilitates  the 
refolution  of  the  marls  to  which  they  are  applied.  Befides  this, 
in  all  pieces  of  marl,  fome  particles  of  caicarious  earth  mult 
be  expofed.  The  acid,  in  dilTolving  thefe,  fets  at  liberty  their 
entangled  air.  This  now  redored  to  an  eladic  date,  pulhes 
every  way  with  great  force,  breaks  the  Ihells  of  clay  contiguous 
to  it,  and,  by  that  means,  expofes  more  of  the  caicarious  parti-' 
cles  to  the  contad  of  the  acid.  Thus  the  folution  is  carried  on. 

Some  of  the  foregoing  reafoning  may  be  applied  in  favour  of 
the  following  fuppofition.  It  is  probable,  that  in  a  compound 
confiding  of  caicarious  earth  and  fand,  the  particles  of  the  former 
furround  and  cement  thofe  of  the  latter.  From  this  arrangement 
it  is,  that  when  fuch  a  compofition  is  calcined  and  put  into  wa¬ 
ter,  the  whole  relents  into  powder,  tho’  only  the  caicarious  earth 
is  adeded.  In  the  fame  manner,  when  acids  are  applied  to  this 
caleined  fubdance,  they  find  no  difficulty,  even  without  a  previ¬ 
ous  pulverization,  and  without  the  affidance  of  effervefcence,  to 
reduce  the  whole  to  powder ;  becaufe  they  diffolve  the  cement. 
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juft  taken  from  the  fire,  and  powdered  *,  were 
mixed  with  a  quantity  of  diluted  acid  of  fea 
fait.  No  vifible  effervefcence  enfued  upon  the 
mixture ;  but  a  remarkable  degree  of  heat  was 
generated.  When  as  much  of  the  acid  was  add¬ 
ed,  as  I  judged  neceftary  to  diftblve  all  the 
calcarious  earth  contained  in  the  marl,  I  filter- 
!  ed  the  mixture  in  the  ufual  way.  The  refidue 
weighed  four  grains,  did  not  concrete  by  dry¬ 
ing,  and  was  confiderably  whiter  than  the  refi- 
due  of  the  marl  in  its  natural  ftate.  The  fil¬ 
tered  liquor  was  of  a  yellowilh  hue,  and,  upon 
the  addition  of  an  alkaline  folution,  precipi- 
I  tated  twenty-eight  grains  of  a  reddilh  powder. 

Experiment  XXIIL 

Twenty  grains  of  fhell-marl,  calcined  in 
Experiment  XXL  generated,  with  the  acid  of 
fea  fait,  a  confiderable  degree  of  heat,  but 
without  any  effervefcence.  The  unfoluble  refi- 
;  due  weighed  thirteen  grains,  and  the  powder 
f  precipitated  from  the  filtered  liquor,  eighteen. 

Two 

'  *  The  caution  formerly  given  with  regard  to  procuring  lime- 

water  from  calcined  marl,  rouli:  alio  be  obferved  in  the  applica¬ 
tion  of  acids  to  this  body ;  for,  without  a  previous  pulverization, 
!  the  experiment  is  generally  unfiiccefsful. 
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Two  circumftances^  worthy  of  attentioh^^ 
Occur  in  thefe  Experiments.  The  one  is,  the 

abfence  of  effervefcence  during  the  folution  of 

\ 

the  caicarious  earth;  the  other  is,  the  remark¬ 
able  diiference  betwixt  the  weight  of  fubflance 
carried  off  from  the  marls  by  the  acid  of  fea 
fait,  and  the  weight  of  the  powders  afterwards 
precipitated  from  that  acid. 

Both  thefe  unufual  appearances  may  be  eafily 
accounted  for  from  Dr.  Black’s  ingenious  expe¬ 
riments  As  to  the  fifff,  the  effervefcence 
which  enfues  upon  the  application  of  acids  to 
any  caicarious  fubftance  in  its  natural  ftate, 
proceeds  folely  from  the  expulfion  of  air  con¬ 
tained  in  that  fubflance.  Caicarious  earths  are, 
by  calcination,  totally  deprived  of  their  air; 
therefore  thofe  earths,  in  this  ftate,  never  can 
excite  any  effervefcence  with  acids.  Hence  the 
abfence  of  any  fuch  commotion  in  the  two 
foregoing  experiments  is  eaftly  explained. 

As  to  the  other  circumftances,  Caicarious 
earths  by  calcination  lofe  about  a  third  of  their 
weight.  This  lofs  is  found  to  proceed  from 
the  expulfion  of  air  and  moifture  naturally  con¬ 
tained 


*•  Edlnb.  Phyf.  Eff.  toI.  II.  Art,  8.- 
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tained  in  fuch  earths.  Both  this  air  and  moi-- 
fture,  and  confequently  the  original  weighty 
are,  according  to  Dr.  Black’s  obfervations  % 
reftored  to  fuch  calcined  fubftances  by  dilToI- 
ving  them  in  acids,  and  then  preciptating  them 
by  an  alkaline  fait.  As  the  marls  employed 
in  the  foregoing  experiments  had  undergone 
the  adliion  of  fire,  their  calcarious  earth  would 
neceifarily  be  deprived  of  its  natural  proper-, 
tion  of  air  and  moifture ;  on  which  account, 
the  folution  of  this  earth  in  the  muriatic  acid, 
and  its  fubfequent"  precipitation,  by  refioring 
what  was  loft  in  the  fire,  could  not  fail  confi- 
derably  to  increafe  its  weight.  And  from  thence 
it  happens,  that  the  weight  of  the  precipitated 
powders,  added  to  that  of  their  refpeclive  refi- 
dues,  equalled  pretty  exadly  the  weight  of  the 
marls  before  calcination. 

It  may  be  alfo  remarked,  that  the  burnt  marl 
of  Experiment  XXII.  yielded  a  fmaller-  pro¬ 
portion  of  refidue  than  the  fame  marl  in  its 
natural  ftate  did.  For  when  this  marl  was  ex¬ 
amined  as  taken  from  the  pit,  its  unfoluble 
parts  were  nearly  a  third  of  the  whole  •,  after 
undergoing  the  aft  ion  of  fire,  they  did  not 

exceed 

\ 
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exceed  a  fifth  This  difference,  I  imagifie,  i^ 
the  effect  of  iron  contained  in  the  prefent  marl. 
Iron  in  ore  difcovers  none  of  its  metallic  pro¬ 
perties,  and  confequently  is  not  then  foluble 
in  any  of  the  acids  -f.  But  when  a  body  con¬ 
taining 

They  did  not  amount  to  a  feventh  part  of  the  weight  which' 
tile  marl  had  before  it  was  put  into  the  lire.  For  the  weight  of 
the  marl  then  was  thirty  grains,  the  weight  of  the  refidue  ex'- 
traded  after  calcination  was  only  four. 

■f  From  a  late  obfervation,  I  have  fome  reafon  to  doubt  the 
iriith  of  this  affertion.  'Whilli  I  was  examining  fome  Ihell-marli 
the  following  unufual  appearances  occurred  to  me  during  its  ef- 
fervefcence  with  the  muriatic  acid  :  A  pungent  fulphureous  va¬ 
pour  ilruck  the  nofe ;  when  the  effervefcence  was  at  an  end,  the 
acid  had  acquired  a  peculiar  difagreeable  llyptic  talle,  refem- 
bhng  the  talle  of  the  tin6liira  mart  is.  Upon  the  addition  of  an 
alkaline  fait  to  this  liquor,  when  filtered,  an  okrey  film  rofe  to 
ihefurface;  and  a  brown-coloured  powder  fell  to  the  bottom. 
Having  re-dilToIved  part  of  this  precipitated  powder  in  the  acid 
©f  fea  fait,  I  added  to  the  folution  fome  drops  of  the  tindure  of 
galls.  Inllantly  a  deep  black  colour  was  produced  by  the  mix¬ 
ture.  The  exiltence  of  iron  in  the  marl  under  examination  be¬ 
ing  thus  demonllrated,  I  wanted  to  know  what  proportion  of 
that  metal  was  contained  in  this  fubltance.  For  this  purpofe, 
having  mixed  fifty  drops  of  the  acid  o-f  fea  fait  with  one  hun¬ 
dred  and  twenty  drops  of  pure  water,  I  dlfidlved  in  this  mixture 
ten  grains  of  the  precipitated  poWder  above-mentioned;  confe- 
(jueatly  fevenieen  drops  of  this  folution  contained  a  grain  of  the 
powder.  Into  twelve  ounces  of  water  were  put  feven  drops )of 
this  folution.  In  an  equal  quantity  of  the  fame  water  was  dif- 
folved  half  a  grain  of  pure  fait  of  fteel.  To  each  of  thefe  were 
added  forty  drops  of  a  tinfture  of  galls.  The  water  which  con¬ 
tained 
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twining  iron  is  calcined  in  contadl  with  an  in¬ 
flammable  fubftance,  that  metal  immediately 
alTumes  its  dillinguilhing  qualities,  and  of  con- 
fequence  becomes  obedient  to  the  magnet,  and 
foiuble  in  acids.  Therefore  when  our  marl,  in 
its  natural  ftate,  was  examined  by  the  acid  of 
lea  fait,  the  iron  contained  in  it  fulfered  no 
change,  but  remained  in  the  filter  as  part  of  the 
refidue.  On  the  other  hand,  when  this  marl, 
furrounded  on  all  fides  by  burning  pit-coal,  was 
properly  calcined,  its  iron  became  foiuble  in 
acids,  and  confequently  fit  to  pals  through  the 
filter,  with  the  calcarious  earth  invifibly  ful- 
pended  in  the  acid  of  fea  fait.  Thus  it  is  evi¬ 
dent  that,  in  all  marls  containing  iron,  the  pro¬ 
portion  of  unfoluble  parts  mufl  be  diminilhed 
by  calcination.  A  proof  of  the  exigence  of  iron 
in  the  marl  under  confideration,  is  its  acquiring 
a  reddifh  call  in  the  fire  which  all  clays  that 
’contain  iron  are  obferved  to  do.  That  this  iron 
remains  with  the  refidue^  when  the  marl  is  ana- 

iyfed 

0. 

i  , 

tained  our  folution  became  thereby  confiderably  darker  in  its 
colour  than  the  other.  Therefore  ten  grains  of  the  precipitated 
powder  contained  more  iron  than  fourteen  grains  and  a  half  of 
pure  fait  of  fteel.  This  marl  communicated  none  of  its  iron  to 
plain  water.  About  a  third  part  of  its  fubffance  was  foiuble  in 
the  acid  of  fea  fait. 


*  Experiment  XVIf, 
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^  lyfed  in  its  natural  ftate,  and  pafles  off  with  th«. 
calcarious  earth,  when  the  analyfts  is  performed, 
after  the  marl  is  calcined,  is  evident  from  fomc 
circumftances  in  the  foregoing  experiments.  Fof 
the  calcarious  earth,  extracted  from  marl  in  its 
natural  ftate,,  was  always  white  *  *,  the  refidue 
by  the  adtion  of  fire  became  redf.  On  the 
other  hand,  the  calcarious  earth  of  calcined  marl 
had  a  reddilh  appearance,  and  the  refidue  was 
white 

Section  VIII. 

% 

All  the  foregoing  experiments  were  directed 
towards  the  refolution  of  marl.  I  next  attempted 
an  artificial  compofition.  of  tliis  fubilance. 

Experiment  XXIV. 

Seven  parts  of  pure  chalh  were  mixed,  and,^ 
by  the  afiiftance  of  water,  well  kneaded[  with 
one  part  of  tough  clay.  This  pafte,  when  dry,, 
relented  fuddenly  upon  the  application  of  water. 
Water  alfo  readily  reduced  it  to  pov/der,  after  a 
fufficient  calcination.  From  this,  and  the  Ex¬ 
periments  IX.  and  XX.  it  appears,  that  ail  pro¬ 
portions  of  clay  and  calcarious  earth  compound¬ 
ed  too-ether,  will  not  refift  the  influence  of  water 
applied  to  them  after  calcination. 

Ex- 

*  Experiment  XV.  I  Experiment  IV.  t  Experiment  XXII. 
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Experiment  XXV. 

Four  parts  of  chalk'  were  properly  kneaded 
with  one  part  of  clay,  and  dried.  This  mixture, 
when  calcined  and  put  into  water,-  fuffered  no 
perceptible  change.  The  event  was  the  fame, 
whatever  proportion  of  clay  was  ufed,  provided 
this  was  not  lefs  than  the  proportion  employed 
In  the  daft  compofition. 

Experiment  XXVL 

Four  part^  of  chalky  one  part  of  fahd,  and 
one'  of  clay,  were  well  kneaded  together,  and' 
dried.  When  this  mixture  was  put  into  water* 
after-  calcination,  it  cracked  in  feveral  places,- 
but  did  hot  fall  down  into  powder.  From  this“ 
we  fee^  that  the  addition  of  a  little  fand*  to  the 
proportions  ufed  in  the  laft  experiment,  makes  a 
compofition  unable,  when  fufficiently  burned, 
to  refift  the  influence  of  wafer.  And  this  hap¬ 
pens,  becaufe  fuch  an  addition  augments  the 
furfaces  to  be  connefled  farther  than  the  clay 
can  be  properly  extended.  For  this  reafoii  it  is, 
that  a  greater  proportion  of  fand  than  what  is 
employed  in  this  experiment,  gives  a  corhpofi- 
tion  which  the  adlion  of  fire  renders  unable  to 
reiift  water  in  th^  fmalleft  degree.  Compare 

Ex-. 


0^2 
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Experiments  VIL  and  VIII.  with  Experiments 
XVIIL  and  XIX. 

Experiment  XXVIL 

Six  parts  of  chalk,  two  parts  of  fand,  and  one 
part  of  clay,  gave  a  compofition,  which,  when  - 
calcined  and  put  into  water,  immediately  fell 
down  into  powder.  I  have  feen  a  lime-ftone 
confifling  of  the  fame  proportion  of  earths. 

It  may  be  remarked,  that  though  the  laft 
compofition,  and  that  of  Experiment  XXIV. 
quickly  relented  in  water  after  calcination,  yet 
many  little  malTes  in  both  fuffered  no  change. 
This  was  probably  owing  to  fome  inequalities  in 
the  mixture,  by  which  the  particles  of  clay  were 
in  fome  places  allowed  to  remain  in  contad’ 
wdth  one  another. 

Experiment  XXVIIL 

Equal  parts  of  quick-lime  *  and  fand  were 
Vneaded  together  and  dried.  In  this  fliate  the 
inafs  fuffered  no  change  from  water ;  but  when 
properly  burnt,  it  exploded  in  water  with  con- 
fiderable  violence. 

Ex-. 

*  I  could  by  no  means  make  crude  calcarious  earth  cohere 
with  fand  in  fuch  a  manner  as  to  refift  either  the  flighted  touch, 
©r  the  induence  of  v/ater. 
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Experiment  XXIX. 

A  piece  of  old  mortar,  after  calcination,  fell 
down  immediately  in  water.  This  mortar,  exa¬ 
mined  by  the  acid  of  fea  fait,  appeared  to  con- 
fift  of  calcarious  earth  and  fand,  in  equal  pro¬ 
portions  *, 

Thus  it  is  manifed,  that  calcarious  earth  and 
clay  conftitute  a  fubftance  pofieiTed  of  the  pro¬ 
perties  of  marl*,  and  that  a  mixture  of  the  fame 
earth  and  fand,  even  in  equal  proportions,  is  not 
deftitute  of  the  moft  diftinguilhing  charadlers 
of  lime-ftone.  Thefe  circumftances  ferve  to 
fupport  the  account  formerly  given  of  the  natu¬ 
ral  compofition  of  marl  and  lime-done,  whild 
at  the  fame  time  they  (hew  that  marls,  'confi- 
dered  as  calcarious  bodies,  may  furpafs  many 
lime-dones  in  purity.  Marls,  however,  are  li¬ 
mited  in  the  proportion  of  their  calcarious  earth. 
They  cannot,  according  to  my  obfervations, 
contain  much  above  four  fifths  of  it.  Lime- 

done  may  confid  entirely  of  this  earth, 

/ 

From 

0.3 

*  In  the  fame  manner,  the  proportion  of  fmd  in  any  mortar 
may  be  eafily  examined ;  and,  confequently,  the  compofition 
of  fuch  mortars. as.  have,  for  many  ages,  wuhUood  the 

time,  may  be  thus  difcovered. 
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Prom  the  affinity  betwixt  marls  and  lime- 
ftoncj  we  may  fee  whence  it  happens,  that  a 
bed  of  the  latter  is  often  found  interpofed  be¬ 
twixt  two  beds  of  the  former.  The  calcarious 
earth  in  both  is'  the  fame.  The  fubfidence  of 
clay  in  the  one  cafe^  and  fand  or  nothing  in  the 
other,  along  with  that  earth,  makes  all  the  dif¬ 
ference.  Among  beds  of  marl,  a  bed  of  coarfe 
ftone  fometimes  occurs'.  This  ilone,  however, 
I  have  generally  found  to  contain  a  confiderablq 
proportion  of  calcarious  earth;  but  the  quantity 
of  this  earth  w^as  too  fmall  to  procure  the  ftone 
the  denomination  of  lime- ftone ;  and  the  quan¬ 
tity.  of  clay  in  it  was  not  fufficient  to  intitle  it 
to  a  place  among  marls. 

Section-  IX. 

Having  in  this  manner  analyfed  marl  as  newly 
dug  from  the  ground,  I  next  proceed  to  exa¬ 
mine  this  fubftance  after  its  expofition  to  the 
ajr.  The  Experiments  III.  IV.  XV.  XVI. 
XVII.  were  repeated  upon  marls  that  had  been 
expofed  for  many  months.  The  events  were 
the  fame,  as  when  the  experiments  were  made 
upon  newly-dug  marl  *,  nay,  part  of  a  firatum 
of  ftone- marl,  after  it  had  been  expofed  for 
three  years  to  the  open  air,  and  had  undergone 
all  the  vifible  changes  that  ufually  proceed  from 

fuch 
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fuch  an  expofition^  difeovered  the  fame  propor¬ 
tions  of  ealcarious  earth  and  clay,  as  when  it 
Was  taken  from  the  pit. 

Marl,  when  ufed  as  a  manure,  is  generally 
fuppofed  to  attrad  from  the  air  a  certain  acid 
fpirit,  with  which  it  combines  into  a  neutral’ 
fait,  the  powerful  promoter  of  vegetation.  I 
fhall  here  add  an  account  of  two  experiments, 
made  with  a- view  to  afcertain  the  exiftence  of 
that  fait. 

Experiment  XXX. 

Two  drachms  of  clay-marl,  which  had  been 
cxpofed  to  the  air  for  fix  months,  were  digefted, 
with  a  confiderable  heat,  in  ten  ounces  of  wa¬ 
ter.  This  water,  after  twenty-four  hours,  was 
filtered  offy  and  the  fame  quantity  again  added. 
After  the  fame  fpace  of  time,  this  fecond  wa¬ 
ter  was  aifo  filtered  off.  The  marl  being  then 
dried,  wanted  a  grain  of  its  original  weight. 
None  of  the  filtered  waters  fuffered  any  change 
from  the  addition  of  an  alkaline  fait.  Both  of 
them  were,  by  a  gradual  evaporation,  reduced 

to  the  quantity  of  an  ounce.  This  differed  in 

^  •» 

no  vifible  manner  from  the  waters  before  eva¬ 
poration,'  except  that,  after  Handing  a  little 
time,  it  depofitcd  a  fmall  quantity  of  a  grayifh 
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infipid  earth,  which,  after  a  very  ^brifk  cfFer- 
vefcence,  dilTolved  intirely  in  the  acid  of  nitre. 
Nothing  but  fuch  an  earth  remained,  when  the 
evaporation  was  pufhed  to  drynefs. 

Experiment  XXXI. 

Two  drachms  of  fliell-marl,  which  for  three 
years  had  been  expqfed  to  the  open  air,  were 
treated  precifely  in  the  manner  defcribed  in  the 
foregoing  experiment,  and  in  every  refpedl  with 
the  fame  appearances.  The  marl,  after  digef- 
tion,  wanted  half  a  grain  of  its  original  weight. 
The  filtered  waters  fuffered  no  change  from  the 
alkaline  folution,  and  left,  upon  evaporation,  a 
fmall  quantity  of  calcarious  earth. 

Thefe  two  experiments  feem  to  contradift 
the  common  opinion  with  regard  to  the  operar 
tion  of  marl  in  agriculture ;  for  the  marls  here 
employed  had  certainly  been  expofed  as  long  as 
misht  have  been  fufficient  for  the  attraction  of 
a  confiderable  portion  of  the  aerial  >  acid,  and 
the  confequent  formation  of  a  fenfible  quantity 
of  a.  neutral  fait.  But  thefe  marls  evidently 
contained  nothing  of  a  faline  nature.  For,  by 
digeftion  in  water,  the  proper  menjiruum  of  eve¬ 
ry  fait,  they  fulfered  in  weight  no  diminution 
of  any  confequence.  The  grain  wanting  in  Ex¬ 
periment 
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periment  XXX,  and  the  half  grain  in  Experi¬ 
ment  XXXL  may  be  fafely  allowed  as  the  con- 
fequence  of  lofs  of  fubftance,  which  no  atten¬ 
tion  can  prevent  in  the  procefs  of  fuch  experi¬ 
ments.  But  fuppofing  this  diminution  of  weight 
really  to  proceed  from  the  folution  of  fome  fa- 
line  fubftance,  fuch  an  inconfiderable  quantity 
of  fait  will  by  no  means  account  for  the  effeds 
produced  by  marl  j  therefore  thefe  efFeds  muft 
proceed  frorn  fome  other  caufe. 

The  filtered  waters  left,  upon  their  evapora¬ 
tion,  a  ftibftance  which  did  not  in  the  fmallefi: 
degree  partake  of  the  nature  of  fait.  Befides 
this,  an  alkaline  folution  added  to  thefe  waters 
produced  upon  them  no  yifible  alteration; 
which  would  not  have  been  the  cafe,  if  they 
had  extraded’  any  thing  of  a  faline  nature  from 
the  marls.  For,  as  marl  contains  no  alkaline 
fait  *,  the  calcarious  earth  alone  of  this  fub¬ 
ftance  could  ferve  as  a  bafis  for  the  formation 
of  a  neutral  fait ;  and  it  is  well  known,  that  all 
fuch  neutral  falts  are,  after  folution  in  water, 
immediately  decompounded  by  the  addition  of 
an  alkaline  fait,  which  never  fails  to  throw  the 
earth  to  the  bottom  in  form  of  a  white  powder. 
Therefore,  if  our  waters  had  ex  traded  any  fait 

from 
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from  the  marts  with  which  they  were  digefted, 
the  alkaline  folution  would  infallibly  have  dif. 
Covered  it 

It  may  be  objefled,  that  the  heat  employed  in 
the  foregoing  experiments  was  too  ineonfidera- 
ble  to  promote  the  folution  of  the  fait  contained 
in  the  marls  under  examination.  But,  to  ob¬ 
viate  this  objeftion,  it  muft  be  eonfidered,  that 
the  heat,  in  which  thefe  Experiments  were  made, 
greatly  exceeded  any  heat  to  which  the  foil  in 
our  climate  i$  ever  expofed.  From  whence  it 
is  evident,  that  whatever  proportion  of  fah  our 
marls  may  acquire  from  the  air,  this  fait  never 
can  contribute  by  its  folubility  to  vegetation ; 
and  confequently  marls  cannot  aft  in  the  man¬ 
ner  that  is  generally  fuppofed.  Befides,  to  re¬ 
move  all  doubt  with  regard  to  this  point,  I 
boiled  in  water,  during  an  hour,  two  drachms 
of  the  marl  of  Experiment  XXX.  This  marl, 
when  afterwards  fettled  by  filtration  and  dried, 

weighed 

t  Having  dilToIved  twenty-feveri  grains  of  pure  chalk  in  a 
drachm  of  the  nitrous  acid,  and  mixed  the  folution  with  five 
drachms  of  water,  I  found  that  one  drop  of  this  mixture  could, 
by  the  alkaline  folution,  be  difeovered  in  two  ounces  of  fbft  wa¬ 
ter.  But  no  more  than  a  fixth  part  of  that  drop,  at  the  utrrtoft, 
can  be  eonfidered  as  fait  ;  therefore  one  drop,  equal  in  weight 

to  a  grain  of  pure  fait,  will  be  difcoverable  in  twelve  ounces  of 
water. 
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weighed  two  drachms  and  a  grain.  The  fiitefr* 
,ed  water  fuffered  no  change  from  the  alkaline 
foliition.  This  experiment  was  repeated  with 
the  fame  appearances  upon  the  fhell-marl  of 
Experiment  XXXI.  Jdence  il:  is  man'ifeft,  that 
our  marls,  by  expofition  to  the  air,-  had  ac¬ 
quired  nothing  of  a  faline  nature. 

In  Experiments  XXX.  XXXI.  it  fs  men¬ 
tioned,  that  the  digefted  waters  left,  upon 
their  evaporation,  a  fmall  quantity  of  real  cal- 
carious  earth.  Left  this  earth  fhould  be  fuA 
peded  to  proceed  from  Ibme  marly  fait  decom¬ 
pounded  in  the  progrefs  of  the  evaporation,  it 
muft  be  obferved,  that  the  pure  fountain  water 
employed  in  thefe  experiments,  depoftted,  by 
the  fame  treatment,  a  quantity  of  Calcarious 
earth  equal  to  what  was  afforded  by  the  di- 
gefted  waters  •,  and,  from  this  circumftance,  wc 
may  perceive  whence  proceeded  the  increafe  in 
the  weight  of  the  marl  which  had  been  fab- 
jeded  to  ib  long  boiling. 

Upon  the  furface  of  fome  marly  rocks'  which 
looked  towards'  the  north,  and  had  been  ex- 
pofed  time  immemorial  to  the  open  air,  I  found 
a  thin  white  efftorefcence.  In  many  places, 
where  water  trickled  down  from  the  rocks 

above. 


[  252  ] 

above,  mofs,  to  the  thicknefs  of  fome  inches, 
had  been  in  rime  accumulated,  and  was  now 
cruflied  over  with  a  hard  white  fubftance.  Be* 
low  this  cruft,  the  different  plants  of  mofs  were 
found  difpofed  in  a  very  regular  manner,  and 
foldered  together  by  a  fubftance  fimilar  to  the 
cruft.  Here  I  expeded  tQ  have  found  the  fait 
of  marl,  but  could  not,  by  any  treatment,  dif- 
cover  the  fmalleft  indication  of  it.  The  mine¬ 
ral  acids,  after  a  very  brifk  effervefcence,  dif* 
folved  entirely  both  the  efflorefcence  from  the 
furface  of  the  rock,  and  the  matter  which  ad¬ 
hered  to  the  mafs.  From  this  circumftance  it 
appears,  that  thefe  fubftances  confifted  folely  of 
the  calcarious  earth  of  the  marl,  freed  from  the 
other  earths,  by  the  moifture,  &c.  whofe  a<ftion 
it  had  for  many  years  undergone, 

Thefe  marls  were  expofed  alone  to  the  air, 
Whether,  v/hen  incorporated  with  the  foil,  fuch 
fubftances  may  be  more  readily  converted,  in 
their  calcarious  part,  into  fait  proper  for  the 
nutrition  of  vegetables,  experiment  alone  can 
determine.  Some  circumftances  in  the  manu- 
fadure  of  nitre  feem  to  perfuade  us  that  they 
may.  On  the  contrary,  obfervations  are  not 
wanting  which  appear  to  take  greatly  from  the 
probability  of  fuch  an  opinion  •,  for  marls  are 

found 
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found  to  produce  the  moft  remarkable  effeds 
on  light  exhaufted  foils,  where  they  can  find 
little  or  nothing  proper  for  furthering  the  ni* 
trous  procefs,  or  the  produ6lion  of  any  fait  we 
are  yet  acquainted  with.  However  that  may 
be,  I  think  we  are  authorized  by  the  foregoing 
experiments  to  affert,  that  marl  acquires  no¬ 
thing  of  a  faline  nature  by  being  expofed  alone 
to  the  open  air 

If  no  fait  is  formed  upon  marl  from  its  expo* 
fition  to  the  air,  how  does  marl  operate  ?  An 
anfwer  to  this  queftion  would  neceffarily  lead 
US  to  confider  the  operation  of  manures  in  gene¬ 
ral-,  a  fubje^l  too  extenfive  and  intricate  to  be' 
difcuffed  within  the  narrow  limits  of  this  effay. 

ESSAY 

^  The  following  obfervation,  however,  mu(i  not  be  conceal¬ 
ed.  Upon  a  Jiratu7n  of  marl,  whicli,  with  others,  had  been  ex¬ 
pofed  for  ages  to  the  open  air,  1  found  a  whltifli  faline  efHoref-' 
cence  in  confiderable  quantity.  This  efflorefcence  was  moifl, 
and  dilTolved  readily  in  water.  An  alkaline  fait  added  to  a  lb- 
lution  of  it  immediately  precipitated  a  calcarious  earth.  After 
feparaiing  this  earth  by  filtration,  the  remaining  liquor  afforded, 
by  a  proper  evaporation,  many  diftin^fl  chryftals  of  a  cubical 
figure.  They  tailed  like  fea  fait,  crackled  in  the  fire,  and,  by 
the  addition  of  the  vitriolic  acid,  emitted  copious  fuffocating 
fumes.  Kence  it  appears,  that  the  fait  found  upon  this  marl 
confifted  of  the  muriatic  acid  united  to  calcarious  earth.  It  is 
lingular  that  no  veflige  of  this  fait  appeared  upon  any  of  the 
beds  of  marl  but  one,  and  this  one  had  nothing  peculiar  either 
in  its  compofition  or  fituation.  It  differed  from  the  reft  in  this 
only,  it  was  pofTelTed  of  a  greater  degree  of  moifture. 
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ESSAY  XVII. 

On  I>nU-Bowing. 

The  anatomied  invefirigation  of  the  roots 
of  wheat  and  other  grain,  has  coiivinced 
me  of  the  neGeffity  of  plaeing  all  kinds  of  feeds 
at  a  certain  depth  in  the  earth,  in  order  to  their 
producing  vigorous  ^nd  healthful  plants;  For 
this,  wife-  purpofe  a  variety  of  drill-plows  have 
been  invented  and  recommended  5  but  from  the 
expence  attending  the  purehafe^  and  the  extreme 
complication  of  their  ftruflure;  there  not  ari 
inflrument  of  that  kind,  as  yet  difcovei'ed^  that 
is  likely  to  be  brought  into  general  tife. 

When  I  fpeak  of  the  drill-plow,  I  do  not  con- 
nefl  the  idea  of  its.  v/orking  with  the  horfedioe. 
I  here  confider  it  only  as  an  inflrument  for  fow- 
ing  land  in  equi-diilant  rows,  which,  by  open¬ 
ing  a  furrow,  Ihedding  the  feed  and  covering 
it,  leaves  the  land  flocked  with  plants  in  the 
manner  of  broad- cafl  fowing.  Grain  fown 
by  the  hand,  and  covered  by  the  harrows,  is 
placed  at  unequal  depths  j  the  feeds  confequently 
fprout  at  different  times,  and  produce  an  une¬ 
qual  crop.  When  barley  is  fown  late,  and  a 

drought 
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drought  fucceeds,  thq  grain  that  was  buried  in 
th^  moifture  of  the  earth  fooji  appears,  while 
fuch  as  was  left  near  the  furface  lies  baking  in 
the  heat  of  the  fun,  and  does  not  vegetate  till 
plentiful  rains  have  moiftened  the  foil.  Hen<;e 
an  unequality  qf  the  crop,  an  accident  to  whieh 
barley  is  particularly  liable.  The  fame  obfer- 
vation„  but.  in  a  tnore  ftriking  manner,,  may  be 
made  upon  the  lowing  of  turnips.  It  frequently 
happens  that  the  hofbandman  k  obliged  to  fow 
hjs  feed  in^  very  dry  weather,^  in  hopes,  that  rain 
will  foon  follqw,^  and  either*  tolls  or  covers  it 
with  a,  bulh-harrow.  We^  wih  fuppo,lh  that^ 
contrary  to  his  expedarions,  the  dry  weather 
continues.  The  feed,  being  near  the  furface, 
cannot'  fprout  withqnt  rain  The  hufcandmaa 
is  mortihed  at  his  difappointment,.,  but-  is  Coon 
fatisfied^  and  made  eafy  by  a  perfed.acquiefcence" 
in  what  ho  thinks  is.  the  mil  of  Providence. 
The  fcourge  that  he  feeJS;.  muft.  not  be  placed 
to  the  difpenfation  of  Providence,  but  has  its 
fource  in  the  ignorance  of  the  man  himlhlf. 
Had  he  judiciou.flyr  buried  the  feed^  in?  themoi^.* 
ft-ure  of  the  foil  withx  the  drillTplow^  or  bar- 
rowedi  it  well  with  tho common. harrow,,  his  feed 
would'^  have  vegetated  irndue  feafon,  aind^baun? 
tifully  repaid^  him  fbn  his.toili. 


The 
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The  man  that  expeds  the  feed  to  vegetate  by 
Heat  alone,  little  knows  the  immutability  of 
nature’s  laws.  Heat  and  moifture,  when  com¬ 
bined,  unfold  the  particles  of  matter  clofely 
conneded  in  the  feed,  and,  by  a  kind  of  fer¬ 
mentation,  bring  the  living  principle  into  adion. 

The  hufbandman  that  knows  and  fludies 
thefe  fublime:  truths,  will  often  difcover  his  want 
df  fuccefs  in  his  want  of  knowledge.  Such  a  mart 
will  never  repine  at  Providence,  but,  amidft 
the  adverfe  calamities  of  feafons,  will  at  all 
times  look  up  to  the  Deity  with  comfort  and 
fatisfadion. 

Rededions  lipbn  this  fublime  fubjed  cannot 
be  brought  down  to  the  level  of  vulgar  minds. 
Modes  more  familiar  will,  in  general,  be  better 
underilood,  and  more  agreeably  received.  All 
mankind  are  not  Philofophers. 

In  the  year  1769,  I  prepared  a  fifteen-acrc 
clofe  for  turnips.  The  land  was  in  fine  con¬ 
dition  as  to  lightnefs,  and  had  been  well  manu¬ 
red.  On  the  24th  of  June,  I  fowed  fourteen 
acres  of  this  field,  broad-cail,  and  harrowed  in 
the  feed  with  a  bufli-harrow.  The  remaining 
acre  I  fowed  on  the  fame  day  with  the  drill- 

plow. 
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plow,  allowing  fourteen  inches  between  each 
row,  and  let  the  fhares  near  two  inches  deep. 
At  the  time  of  fowing,  the  land  was  extremely 
dry,  which  induced  me  to  make  the  experi-  ' 
ment  with  the  drill-plowj  knowing  that  I  could 
place  the  feed  into  the  moifture  of  the  foil. 
From  the  time  of  fowing  to  the  fifth  day  of 
July  we  had  a  continual  drought,  fo  that  the 
broad-Caft  feed  did  not  make  its  appearance  till 
about  the  8th  of  that  month,  at  which  time 
the  drill  turnips  v/ere  in  rough  leaf,  having  ap¬ 
peared  upon  the  furface  on  the  fixth  day  after 
fowin^i 

O  » 

•  '  '  ' 

In  the  driell  feafons,  at  the  depth  of  two 
inches,  or  lefs,  we  are  fure  of  findino-  a  fuffi- 
ciency  of  moifture  to  make  the  feed  germinate. 
When  that  is  once  accomplilhed,  a  fmall  de¬ 
gree  of  moifture  will  carry  on  the  work  of  ve¬ 
getation,  and  bring  the  tender  plant  forv/ard  to 
the  furface. 

When  extreme  dry  v/eather  obliges  the 
broad-caft  farmer  to  fow  late,  he  has  no  oppor¬ 
tunity  of  fowing  a  fecond  time  if  the  fly  fhould 
get  into  the  field.'  The  drill  fscures  him,  in 
fome  degree,  againft  that  misfortune,  by  giving 
him  a  full  command  over  the  feafons. 

R 
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’■  I  do  not  confine  the  excellence  of  the  drill- 
plow  to  turnip  feed :  It  is  an  ufeful  inftrument 
for  fowing  all  kinds  of  grain.  By  burying  tht 
feed  at  an  equal  depth,  it  fecures  an  equal  crop 
in  all  circumftances  of  the  weather.  But  this 
is  not  the  only  confidferation  to  the  cultivator. 
It  faveS  near  one  half  of  his  feed,  which  is  an 
objedl  of  importance  to  the  tillage-fanner. 

I  ^ 

In  order  to  be  clearly  underftood  upon  this 
fubjedt,  I  beg  leave  to  obferve,  that  I  do  not 
here  recommend  the  drill -plow  as  a  good  ih- 
ftrument  for  fowing  turnip  feed,  unlefs  when 
the  weather  is  fo  dry  and  fultry  as  to  give  the 
farmer  reafon  to  apprehend  danger  from  the 
late  fp routing  of  the  feed.  When  the  weather 
favours  germination,  the  broad-caft  method,  by 
being  more  expeditious  and  lefs  expenfive,  is 
much  more  eligible. 

D  ' 

• 

When  the  farmer  choofes  to  introduce  the 
horfe-hoe,  the  drill  muft  then  be  recommended 
in  all  I  feafons,  on  account  of  its  diftributinCT 
the  feed  in  rows.  The  lhares  muft  be  placed 
deeper  or  fhailower  according  to  the  drynefs  or 
wetnefs  of  the  feafon. 


Was 
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Was  I  to  give  my  opinion  upon  the  beft  me¬ 
thod  of  raifing  turnips,  I  ihould  not  hefitate 
one  moment  to  declare  in  favour  of  the  drill 
and  horfe-hoe,  with  intervals  of  thrc_e  feet ;  but 
an  inlargement  of  this  fubjeft  does  not  come 
within  the  idea  of  the  prefent  eflay,  which  only 
refpeds  the  drill  culture,  in  equi-diftant  rpwJSjr 
independent  of  the  hprfe-hpe. 

Having  fufEciently  inlarged  upon  the  necefli- 
ty  of  lodging  the  turnip  feed  within  the  earth 
during  an  extreme  drought,  I  lhall  now  pro¬ 
ceed  to  an  experiment  made  upon  barley,  with 
a  view  to  recommend  the  fowing  of  that  grain, 
as  well  as  all  others,  by  the  drill-plow,  in  pre¬ 
ference  to  the  cuftomary  method. 

In  the  fpring  of  the  year  1769,  I  fowed  an 
acre  of  barley,  in  equi-diilant  rows,  with  the 
drill-plow,  in  a  field  which  was  fown  with  the 
fame  grain,  and  upon  the  fame  day,  broad-cafl. 
The  broad-caft  took  three  bufheis  per  acre ; 
-the  drill  required  only  fix  pecks:  This  cir- 
cumftance  is  worthy  of  obfervation.  The  drills 
were  eight  inches  afunder,  and  the  feed  was 
lodoed  about  two  inches  within  the  foil.  The 
drill  acre  v/as  Bnifhed  within  the  hour,  and  the 

R  2  mofl: 
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moft  diftinguifhing  eye  could  not  difcover  a 
fingle  grain  upon  the  furface. 

In  the  courfe  of  growing,  the  drill  barley 
feemed  greener,  and  bore  a  broader  leaf  than 
the  broad-caft.  When  the  ears  were  formed 
throughout  the  field,  the  ear  of  the  drill  barley 
was  plainly  diitinguifhed  to  be  near  half  an 
inch  longer  than  the  broad-caft,  and  the  grains 
feemed  fuller  and  better  fed.  This  appearance 
'  occafioned  a  general  furprize,  and  I  confefs  I 
was  at  firft  at  a  lofs  how  to  account  for  this  ap¬ 
parent  difference. 

Refieding  upon  fome  experiments  that  I  had 
made  upon  the  roots  of  wheat,  I  was  induced 
•  to  dig  up  fome  roots  of  the  drill  and  broad-caft 
barley,  and  was  moft  agreeably  furprized  to 
find  the  caufe  of  the  difference  to  be  in  the 
roots.  The  pipe  of  communication  between 
the  feminal  and  coronal  roots  of  the  drill- bar¬ 
ley,  was  confiderably  longer  than  the  broad- 
caft.  And  upon  that  appearance  I  was  con¬ 
vinced  that  the  length  of  the  ear,  and  the 
ftrength  of  the  ftraw  principally  depended.'  I 
ftiall  not  here  repeat  what  I  have  formerly  ad¬ 
vanced  upon  the  fhape  of  the  roots  of  wheat. 
The  curious  reader  will  find  that  fubjedf  clear¬ 
ly 
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ly  and  fatisfadlorily  explained  in  tlie  fifth  elTay  of 
this  book.  Without  an  attention  to  this  fimple 
mechanifm,  it  is  impofiible  for  the  cultivator  to 
have  any  adequate  idea  of  the  vegetation  of  corn. 
It  is  matter  of  furprize  that  fuch  a  felf-evident 
truth  fhould  have  hitherto  efcaped  the  obferva- 
tion  of  naturalilts.  Upon  it  the  dodlrine  of  top- 
dreffings  depends.  Every  perfon  knows  their 
ufe,  but  few  can  explain  the  manner  of  their 
operation.  But  to  return. 

The  produdl;  of  two  hundred  fquare  yards 
of  the  broad -call  and  drill  barley  was  carefully 
houfed,  and  afterwards  thrafhed  out.  The  drill 
exceeded  the  other  nearly  one  fifth  in  meafure, 
and  being  a ,  bolder  and  better  grain,  weighed 
heavier,  at  the  rate  of  tw^o  pounds  in  the  bulhel. 

From  the  experience  that  I  have  had  of  the 
drill-fowing,  I  can  recommend  it  as  a  mofi:  ra¬ 
tional  and  judicious  pradlice.  But  as  it  has 
many  difficulties  to  overcome,  I  apprehend  it 
never  will  be  brought  into  general  ufe.  A 
proper  inftrument  is  wanting  that  would  come 
cheap  to  the  farmer,  and  have  the  requifites  of 
ftrength  and  fimplicity  to  recommend  it.  The 
prefent  infiruments  cannot,  by  any  means,  be 
put  into  the  hands  of  common  fervants.  Should 

R  3  we 
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vrc  ever  fo  h^ppy  as  to  fee  this  objefticn  fe* 
moved,  it  is  probable  that  all  kinds  of  grain 
will  be  cultivated  in  drills.  Corn  growing  in 
that  manner  has  a  freer  enjoyment  of  air,  and 
the  farmer  has  an  opportunity  of  hand-hoeing 
and  weeding  without  injury  to  the  growing 
crop.  This  is  an  objedl  of  the  utmoft  confe- 
querice  in  the  cultivation  of  beans  and  winter 
corn. 

•V 

Wheat  placed  into  the  earth  by  the  drill  plow, 
is  not  liable  to  be  turned  out  after  frofts  :  The 
feminal  root  ferves  the  purpofes  of  art  anchor. 
This  is  a  confideration  of  great  confequence  to 
the  farmer. 

Much  more  might  be  advanced  upon  this 
curious  and  interelling  part  of  agriculture,  but 
I  flatter  myfelf  that  thefe  loofe  thoughts  will 
be  the  rrteans  of  awakening  the  atterttiort  of 
others,  who  have  more  leifure  and  greater  abi¬ 
lities  than  I  have. 

After  what  I  have  advanced  it  will  be  need- 
lefs  to  obferve,  that  in  this  eflay  I  only  mean 
to  recommend  the  drill-plow  for  fowing  the 
land  in  equi-difl:artt  rows,  inftead  of  diftribu- 
ting  the  feed  by  the  hand  in  the  manner  Called 

broad- 
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broad-caft.  The  drill,  when,  connefted  with 
the  horfe-hoe,  conftitutes  quite  a  different  fyf- 
tem,  which  has  great  merit  when  judicioufly 
candu£led. 

It  will  not  be  improper  to  obferve  in  this 
place,  that  moft  gentlemen  who  have  favoured 
the  public  with  comparative  experiments  be¬ 
tween  the  drill,  in  equi-diftant  rows,  and  the 
broad-caft,  or  old  method,  have  chofen  an  im¬ 
proper  diftance  between  the  rows,  and  by  that 
means  rendered  their  comparative  trials  incon- 
clufive.  A  foot  is  the  diftance  generally  taken, 
which,  beyond  doubt,  will  not  only  encourage 
the  growth  of  weeds,  but  alfo  prove  a  confi- 
derable  lofs  of  land.  The  diftance  fhould  never 
exceed  eight  or  nine  inches,  and  then  the  com¬ 
parative  trial  would  be  conclufive,  as  both  me¬ 
thods  are  fuppofed  to  be  condudted  in  the  moft 
perfed:  and  advantageous  manner. 

The  inftrument  that  I  have  hitherto  ufed  for 
drilling  of  grain,  is  the  invention  of  the  inge¬ 
nious  Mr»  Craick,  and  made  by  Mr.  Creigh¬ 
ton,  Coachmaker  in  Edinburgh.  It  works 
with  four  coulters,  and  is  the  compleateft  in¬ 
ftrument  of  the  kind  that  I  know  of.  The 
price  is  twelve  pounds.  One  man,  a  horfe, 

and 
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and  a  boy  can  eafily  fow  four  acres'  a  day  :  fo 
that  if  I  was  only  to  eftimate  the  faving  in  feed, 
I  Ihould  readily  recommend  the  drill-fowing  in 
equi-diflant  rows,  as  a  method  worthy  of  na¬ 
tional  attention,  ' 

Mr.  Benfon,  of  Stainly,  near  Ripon,  is  the 
only  farmer  that  I  know  of,  who  condufls  his 
whole  farm  in  this  oeconomical  and  judicious 
manner. 


ESSAY.  XVIII. 

On  Manures^  and  their  Operation. 

IT  is  obferved,  that  there  are  fubftances, 
which,  when  mixed  with  the  earth,  greatly 
promote  vegetation.  Thefe  are  called  manures. 
To  apply  manures  in  fuch  a  manner,  as  moit 
effedually  to  promote  vegetation,  it  is  of  im¬ 
portance  to  know  their  natures,  and  the  ways 
in  which  they  operate.  This  is  the  more  ne- 
ceflary,  as,  without  it,  we  cannot  know  hoW 
to  apply  them  in  the  moft  proper  manner  to  the 
different  foils. 

To 
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To  inquire  into  thefe  things  is  the  defign  of 
this  effay. 

Manures  operate  in  all  the  different  ways  by 
which  vegetation  is  promoted. 

They  operate,  by  communicating  to  the  foil, 
with  which  they  are  mixed,  the  vegetable  food 
which  they  contain  ^  by  communicating  to  it  a 
power  of  attradling  this  food  in  greater  plenty 
from  the  air ;  by  enlarging  the  vegetable  paf- 
ture ;  and  by  dilTolving  the  vegetable  food 
which  it  is  already  polfeffed  of,  and  fitting  it 
for  entering  the  roots  of  plants. 

Manures  are  very  different  in  their  natures. 
Some  of  them  operate  in  all  the  ways  mention^ 
ed,  and  there  are  none  of  them  that  do  not 
operate  in  more  ways  than  one. 

Great  miftakes  have  arifen,  from  fuppofmg 
that  manures  operate  only  in  one  way.  None 
'  have  been  attended  with  greater  lofs,  than  fup- 
pofing  that  they  ferve  only  to  divide  the  foil, 
and  that  tillage  may  be  fubftituted  in  their 
place.  This  is  Mr.  Tull’s  opinion;  and  is, 

indeed,  the  fundamental  principle  of  his  horfe- 
hoeing  hufbandry. 


Before 
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Before  one  changes  the  ordinary  pra£bice  of 
agriculture,  in  fo  important  a  point  as  banifh- 
ino-  manures  from  his  fields,  the  crood  efFedts 
of  which  are  fo  obvious  ^  he  mull  be  certain, 
that  the  principle  which  determines  him  to  fo 
important  a  change,  is  itfelf  well  founded. 

Mr.  Tull  has  endeavoured  to  prove,  that 
earth  is  the  food  of  plants ;  and  hence  infers, 
that  to  divide  the  earth  into  minute  particles, 
by  which  it  is  fitted  for  entering  their  roots,  is 
all  that  is  necelTary  in  agriculture  :  ^nd  this, 
he  afiferts,  may  be  done  by  tillage,  without  ma« 
nures. 

1 

But  it  is  abundantly  evident  that  otlier  prin¬ 
ciples,  befides  earth,  are  in  the  compofition  of 
this  food  :  And,  if  this  is  true,  the  want  of 
manures;  which  provide  thefe  other  principles, 
cannot  be  fupplied  by  tillage. 

f 

Suppofing  we  allow,  with  Mr.  Tull,  that 
earth  is  the  food  of  plants,  yet  ftill  it  does  not 
follow,  that  tillage  may  fjpply  the  place  of 
manures.  It  is  certain,  that  every  particle  of 
earth  which  we  obferve,  is  not  of  the  kind  that 
is  the  food  of  plants.  Every  foil  is  a  compo¬ 
fition 
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fitioft  of  different  earths ;  feveral  of  -which,  k 
is  obvious,  are  not  of  this  kind. 

The  great  difference  in  foils,  equally  pulve^ 
rifed,  is  a  plain  and  convincing  evidence  of 
this.  Now,  let  it  be  obferved,  that  the  earth 
contained  in  dung  is  of  this  kind  *,  it  has  al¬ 
ready  been  food  to  plants,  and  therefore  though 
^11  that  is  contained  in  the  greateil:  quantity  of 
dung  laid  on  at  one  time,  is  but  fmall  in  pro^ 
portion  to  the  quantity  of  foil  employed  in  ve* 
getation,  as  Mr.  Tull  juftly  obferves ;  yet  it 
may  be  confiderable  in  proportion  to  the  quan¬ 
tity  that  is  really  the  food  or  pabulum  of  plants. 
If  the  quantity  of  earth  contained  in  the  quan¬ 
tity  of  dung  commonly  laid  on  at  one  time,  is 
compared  with  the  quantity  of  earth  contained 
in  the  richeft  crop,  it  will  be  found  feverai 
times  larger  ^  and  therefore,  by  the  laying  on 
of  this  dung,  food  is  provided  for  feverai  good 
crops. 

Beiides,  let  it  be  obferved,  that  the  mecha- 

f 

nical  adion  of  the  plow  cannot  increafe  the 
number  of  the  particles  by  which  plants  are 
nouriflied  •,  they  are  fo  fmall  as  not  to  be  ob¬ 
ferved  in  water.  Mr.  Tull  fuppofes,  that  they 
^re  as  fmall  as  thofe  upon  which  the  colour  of 

bodies 
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bodies  depends.  Now,  though  pounding  earth 
in  a  mortar  may  perhaps  do  fomething  to  in- 
creafe  them,  yet  the  adlion  of  the  plow  can  ne¬ 
ver  be  fuppofed  to  do  it.  The  plow  can  do  nd 
more  than  open  the  foil,  or  enlarge  the  pafture 
of  plants,  and  allow  them  to  extend  their  roots 
in  fearch  of  their  food,  but  does  not  increafe 
the  quantity  of  it ;  and  therefore  tillage  cannot 
fupply  the  place  of  dung,  which  not  only  opens 
the  foil  by  its  fermentation,  but  alfo  increafes 
the  vegetable  food  by  the  earth  which  it  con¬ 
tains, 

It  may  be  further  obferved,  that  the  fermen^ 
tation  railed  by  dung  continues  for  a  confidera^ 
ble  time  ;  fo  that  though,  by  plowing,  the  foil 
may  be  as  completely  divided  as  by  the  fer¬ 
mentation  of  dung,  yet  it  will  not  continue  fo  ; 
for,  after  feed  is  fown,  the  artificial  pafture 
raifed  by  plowing  is  continually  decreafing 
while  the  crop  is  growing  •,  whereas  the  artifi^ 
cial  pafture,  raifed  by  the  fermentation  of  dung, 
is  continued  by  the  continuance  of  this  fermen¬ 
tation  ;  and  therefore,  though  in  the  horfe- hoe¬ 
ing  hufbandry,  the  v/ant  of  dung  may  be  fup- 
plied  by  hoeing,  yet,  as  Mr.  Tull  indeed  ob- 
ferves,  dung  is  ftill  necefiary  in  the  old  huf¬ 
bandry. 


If 
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If  perfons  attentively  confider  the  effects  of 
manures,  it  will  appear  that  they  operate  in  all 
the  ways  mentioned. 

■  Manures  are  found  to  enrich  the  beft  pul- 
'  verifed  foil,  and  to  do  this  again  and  again,  af¬ 
ter  it  is  exhaufted  by  crops.  It  is  almofl  an 
univerfal  pradtice  to  lay  dung  upon  land  that  is 
kept  conftantly  in  tillage,  once  in  three,  four, 
'or  five  years.  It  is  obferved,  that  after  the 
'dung  is  laid  on,  the  land  becomes  rich,  and 
that  the  crops  turn  gradually  worfe  and  worfe, 

!  till  the  whole  virtues  of  the  dung  are  exhauft¬ 
ed  ;  and  it  is  alfo  obferved,  that  immediately 
upon  the  dung  being  again  applied,  the  land 
•becomes  rich  as  before.  It  is  natural  to  con¬ 
clude  from  this,  that  dung  promotes  vegeta¬ 
tion  by  increafing  the  quantity  of  the  vegeta¬ 
ble  food. 

It  is  found,  that  fome  manures  lofe  part  of 
their  virtues  by  being  long  expofed  to  the  air. 
After  dung  is  fufficiently  rotten,  the  lono-er 
that  it  lies  it  becomes  of  lefs  value,  and  does 
not  enrich  fo  large  a  quantity  of  land  as  when 
ufed  in  proper  time.  The  dung  of  cows  dried 
upon  their  pafture,  gathered,  and  laid  upon 
other  land,  is-  fcarcely  to  be  difcerned  in  its  ef¬ 
fects 
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fefts  on  the  crops  produced ;  The  fame  quanti¬ 
ty  applied,  whether  carried  from  the  cow-houfe, 
or  by  folding  the  cattle,  enriches  the  land* 
From  this  it  is  obvious,  that  this  kind  of  ma¬ 
nure  contains  the  vegetable  food  in  itieif,  and 
does  not  receive  it  from  the  air^ 

It  is  found  that  fome  manures  operate  the 
fooner,  and  with  the  greater  violence,  the  long.- 
cr  they  are  ejspofed  to  the  air,  before  they  are 
ufed.  Lime  and  marls  are  of  thfs  kind ;  the 
longer  they  lie  expofed,  they  operate  the  foon¬ 
er  ;  and  it  is  obferved,  that  they  have  a  ftrong 
power  of  attrafling  the  virtues  of  the  atmo- 
fphere.  From  thefe  things  it  is  reafonabie  to  in¬ 
fer,  that  thefe  manures  operate,  by  communi¬ 
cating  to  the  foil  with  which  they  are  mixed,  a 
power  of  attrading  the  vegetable  food  from 
the  air. 

It  is  obferved,  that  fome  manures  exhauft 
land  of  its  vegetable  food,  and  do  not  reftore 
it  again  when  immediately  applied.  This  is 
found  to  be  the  cafe  with  lime.  Land  tho¬ 
roughly  limed  has  been  found  to  carry  many 
very  good  crops  *,  by  degrees,  however,  die 
virtues  of  it  have  been  exhaufted,  and  the 
land  reduced  to  a  worfe  fituation  than  before 

the 
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the  lime  was  laid  on.  In  this  (ituatioji  lime 
has  been  applied  a  fecond  time,  but  its  effedls 
found  to  be  far  inferior  to  what  they  were 
when  firft  applied.  This  is  fu-fficient  to  con¬ 
vince  us,  that  this  manure  operates  by  diflol- 
ving  the  vegetable  food  which  it  meets  with  in 
the  foil,  and  fitting  it  for  entering  the  roots  of 
plants. 

It  is  certain,  that  all  kinds  of  manures  open 
the  foil.  Any  perfon  will  be  convinced  of  the 
truth  of  this,  who  will  take  the  trouble  to 
compare  a  piece  of  land,  on  which  dung,  or 
any  other  manure  has  been  laid,  with  a  piece 
contiguous  that  has  not  been  manured  •,  he  will 
find  the  one  much  fofter,  much  more  free  and 
open  than  the  other.  It  mufi:  be  allowed, 
therefore,  that  all  manures  operate  by  enlarg¬ 
ing  the  vegetable  pafture. 

Manures  are  commonly  divided  into  clafies. 
Some  divide  them  into  natural  and  artificial ; 
others  divide  them  into  the  foffil,  the  vegeta^^ 
ble,  and  the  animal,  and  treat  of  them  in  or¬ 
der,  as  belonging  to  each  of  thefe  clafies. 

The  manures  belonging  to  ibme  of  thefe 
clafies  differ,  both  in  their  nature  and  opera- 
^  tion, 


tion,  from  thofe  in  the  other  clafTes.  So)h€ 
of  them  likewife  differ  from  others  in  the  fame’ 
elafs.  The  dividing  them  into  clafies,  there-' 
forey  ferves  no  purpofe.  Ail  that  is  neceifary 
is,  to  treat  of  the  different  particulars  which 
the  farmer  can  command,  without  confidering 
to  what  clafs  they  belong. 

Dung  IS  corrimonly  vifed  to  hgnify  not  only 
the  excrement  of  animals,  but  aifo  all  rotten 
vegetables,  when  ufed  as  manures.  In  treat-^ 
ing  of  it  in  this  effay,  we  unaerftand  it  in  the 
firil  fenfe  of  the  word/ 

The  food  of  animals,  reduced  to  a  corrupted 
ftate,  conftitures  dung.  The  itomach  difibives 
that  food,  and  reduces  it  to  a  Ifate  of  putre- 
fa6lion  much  fooner  than  is  done  by  the  air/ 
It  is  by  being  in  this  ftate  of  putrefaction  that 
the  juices,  fit  for  the  nourifhment  of  the  body, 
are  conveyed  by  the  laCleals  into  the  blood. 
While  bodies  are  in  a  found  ftate,  their  parts 
adhere  firmly  together,  and  they  are  incapable 
of  being  turned  into  the  parts  of  other  bodies. 
To  render  them  incapable  of  this,  they  mufl 
be  reduced  to  their  firft  principles.  This  is 
done  by  corruption.  It  is  obferved,  that  by 
corruption,  all  the  parts  of  bodies  are  relaxed, 

and 
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^nd  the  Mts^  oils,  and  Othet  juices  which  they 
contaih,  from  being  fixed  atfe  made  volatile. 
It  is  by  being  reduced  to  this  ftate  in  the  fto- 
mach,  that  the  things  which  the  animal  feeds 
upon  become  nourifiiment  to  it^  arid  are  turn¬ 
ed  into  parts  of  its  body. 

All  the  juices  contained  in  the  things  which 
anirhds  feed  upon,  are  not  exhaufted  by  the 
guts ;  many  of  them,  along  \^ith  the  earthy 
part  of  the  food,  are  thrown  out.  There  is 
no  doubt  that  feme  of  the  earthy  part  of  the 
food  goes  alfo  to  the  nourifiiment  of  the  ani¬ 
mal  ;  but  as  the  earth  is  rendered  volatile  by 
the  falts  and  oils;  there  mufi:  be  but  a  fmall 
quantity  of  it,  in  proportion  to  the  quantity 
'  of  thefe,  exhaufted  by  the  animal  5  and  there¬ 
fore  in  the  dung  there  muft  be  a  great  quan¬ 
tity  of  earth  in  proportion  to  the  other  princi¬ 
ples.  However,  as  the  dung  contains  all  the 
principles  of  the  food,  we  may  confider  the 
,  dung  of  thofe  animals  that  feed  on  vegetables, 
as  vegetables  in  a  putrefied  ftate. 

Of  the  fame  nature  is  the  dung  of  animals 
that  feed  upon  other  animals.  Vegetables  are 
the  original  food.  All  animals  either  feed  on 
pure  vegetables,  or  on  other  animals  that  feed 


on 
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on  vegetables.  Animals  that  feed  on  vegeta- 
.bles  are  made  up  of  the  fame  things  v/ith  vege¬ 
tables,  only  under  a  different  form  ;  and  there¬ 
fore  the  dung  of  animals  that  feed  upon  thefe, 
is  ftill  to  be  confidered  as  vegetables  in  a  pu¬ 
trefied  flate. 

Chemifbs  inform  us,  that  dung  is  compound¬ 
ed  of  the  fame  principles  of  which  vegetables 
are  compounded ;  of  water,  air,  oils,  falts,  and 
earth.  The  earth  which  it  contains  is  of  the 
abforbent  kind,  and  attrads  the  other  princi¬ 
ples.  They  alfo  inform  us,  that  dung  attradls 
and  ferments  with  acids,  and  by  this  fennenta- 
tion  produces  falts.  A  quality  of  fait,  as  was 
before  obferved,  is  to  attract  and  diffolve  oils, 
and  make  them  capable  of  being  mixed  with 
the  water. 

If  thefe  qualities  of  dung  are  confidered,  it 
will  appear  that  it  promotes  vegetation  in  all 
the  different  methods  mentioned. 

It  promotes  vegetation  by  increafing  the  ve¬ 
getable  food.  It  is  compounded  of  the  fame 
principles  of  which  the  vegetable  food  itfelf  is 
compounded,  as  we  endeavoured  to  fliew  when 
treating  of  the  food  of  plants.  This  is  alfo 
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confirmed  by  the  experience  of  all  places  and 
all  ages  ;  and  it  is  what  no  perfon  will  doubt 
of,  who  confiders  that  it  has  the  fame  effects 
iipon  land  of  all  kinds,  and  in  all  fituations. 

It  promotes  vegetation  by  enlarging  the  paf- 
ture  of  plants  ^  it  attradis  acids  from  the  air 
and  foil;  and,  by  raifing  a  fermentation  with 
them,  thereby  feparates  the  particles  of  the 
foil  with  which  it  is  mixed.  Every  farmer 
knows  the  truth  of  this  from  experience.  The 
land  upon  which  dung  is  laid,  tho*  naturally 
ftiff;  becomes  foft  and  mellow,  and  is  more 
eafily  plowed  than  before. 

Dung;  we  have  faid,  enlarges  the  pafture  of 
plants,  by  attra6ting  acids,  and  fermenting 
with  them.  Thefe  acids  are  in  the  foil  and  air. 
They  are  in  the  foil ;  for  the  foil  produces  acid 
plants.  Chemifts  tell  us,  that  the  neutral  fait 
found  in  foil  is  compounded  of  an  alkaline 
fait,  fuch  as  is  found  in  vegetables,  and  an  acid 
fpirit.  All  alkalies  are  ftrong  attraclors  of 
acids;  fo  that,  in  the  procefs  of  an  experiment 
upon  foil,  perhaps  it  may  be  difficult  to  keep 
them  feparate,  though  they  may  exift  feparate 
in  it.  The  acid  plants  prevent  thefe  from  mix¬ 
ing;  or,  perhaps,  have  a  ftronger  pov/er  in 

S  2  their 
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their  velTels  to  feparate  them  than  other  plants 
have; 

But  though  there  may  he  no  acids  in  foil^ 
excepting  in  the  compound  of  neutral  falts, 
yet  there  is  no  doubt  but  they  are  in  the  air. 
Chemifts  find  this  by  innumerable  experiments. 
APnes,  when  expofed  to  the  air,  produce  neu¬ 
tral  falts  ;  the  application  of  acids  has  the  fame 
effeds.  Any  perfon  may  obferve  a  fait  adhe¬ 
ring  to  the  lime  of  old  walls  *,  this  fait  is  not  in 
the  lime,  it  is  produced  by  the  air.  The  fame 
I'alt  is  produced  by  acids.  Other  experiments 
miorht  be  mentioned,  but  thefe  are  fufficient. 

Dung  promotes  vegetation,  by  communica¬ 
ting  to  the  foil  a  power  of  attrading  the  vege¬ 
table  food  from  the  air.  The  earth  which  it 
contains  is  of  the  abforbent  kind,  and  attrads 
all  the  other  principles  of  the  vegetable  food ; 
and  the  falts  which  it  contains  and  produces, 
attrad  oils. 


It  likewife  promotes  vegetation,  by  prepa¬ 
ring  the  vegetable  food  for  the  nourifhment  of 
plants.  By  the  falts  which  it  contains  and 
produces,  it  not  only  attrads  oils,  but  allb  dif- 
folves  them,  and  makes  them  capable  of  being 

mixed 
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mixed  with  water.  It  is  probable,  that  oil  is 
a  principal  part  of  the  food  of  every  plant 
which  we  cultivate  in  our  fields,  at  lead  is  the 
ingredient  of  which  it  is  eafiefi:  to  exhauft  the 
foil,  and  which  it  is  rnofl  difficult  to  reftore  to 
it  again.  In  proportion  to  the  quantity  of  oil 
contained  in  any  plant,  in  proportion  it  robs 
the  foil,  by  which  it  is  nouriffied,  of  its  vege¬ 
table  food.  But  the  nature  of  oil  mud  be 
changed  before  it  can  enter  the  roots  of  plants. 
This  change  is  made  by  falts  ;  they  difiblve  it, 
and  make  it  to  mix  with  water. 

Though  dung  promotes  vegetation  in  all 
thefe  ways  mentioned  *,  yet,  as  there  are  other 
bodies  that  are  much  dronger  attracdors  of 
acids,  by  which  many  of  its  effe(ds  are  produ¬ 
ced,  it  is  probable  that  it  principally  operates 
by  increafing  the  food  of  plants.  Its  effeds 
in  dififolving  the  vegetable  food  in  the  foil  muft 
be  very  trifling.  The  falts  which  it  contains 
and  produces,  having  its  own  oils  to  work 
upon,  and  being  along  with  them  conveyed  in¬ 
to  the  roots  of  plants,  cannot  operate  with  any 
violence  upon  the  oils  which  the  foil  contains. 
This  is  confirmed  by  experience.  When  the 
virtues  of  dung  are  exhauded,  the  foil  is  no 
poorer  than  before  it  was  laid  on. 
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Some  new  improvers  are  pleafed  to  ridicale 
the  old  farmers,  becaufe  they  are  fo  fond  of 
dung*,  but  none  will  do  this  who  attentively  coq- 
fider  the  virtues  of  it.  Such  manures  as  can  be 
obtained,  are  to  be  ufed ;  and  tillage  is  care¬ 
fully  to  be  attended  to :  but  this  mull  not  fu- 
perfede  the  ufe  of  dung,  which  can  he  employ¬ 
ed  to  fo  great  advantage. 

The  author  of  the  new  fyftem  of  agriculture 
takes  upon  him  to  affert,  that  dung  deilroys 
fome  land  *,  and  that  it  is  ^s  great  folly  to  ap¬ 
ply  dung  to  land  that  requires  cooling,  as  to 
adminifter  poifon  to  a  man  in  a  fever.  He 
tells  the  farmers  that  they  mifs  a  crop  by 
dunging  an  improper  foil,  and  lay  oii  more 
dung  to  remedy  the  misfortune.  Thefe  alTer- 
tions  may  impofe  upon  a  man  that  is  fond  of 
novelty  and  paradox  ♦,  but,  with  men  of  fenfe 
and  experience,  they  muft  bring  into  diftredit 
every  thing  th^t  fuch  an  author  afferts. 

Though  dung  in  general  has  all  the  qualities 
mentioned,  yet  there  are  fome  kinds  of  it  pof- 
feffed  of  fome  of  thefe  qualities  in  a.  higher  de¬ 
gree  than  others.  There  are  as  many  kinds  of 
dung  as  there  are  of  animals ;  and  in  fome  re- 
fpedls  they  all  differ  oqe  from  another. 


The 
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The  difference  betwixt  one  kind  of  dung  and 
another,  is  commonly  fuppofed  to  arife  from 
the  different  food  of  the  animals.  Green  herb¬ 
age,  flraw,  or  hay,  do  not  contain  fo  much  ve¬ 
getable  food  in  the  fame  quantity  as  grain  does. 
Hence  it  is  fuppofed,  that  the  dung  of  cows 
is  not  fo  rich  as  that  of  horfes,  nor  the  dung 
of  horfes  fo  rich  as  that  of  fowls. 

But  this  difference  muft  partly  arife  likewife 
from  the  nature  of  the  animals,  if  it  be  true, 
that  the  dung  of  horfes,  cows,  fheep,  hogs, 
and  geefe,  all  differ  one  from  another,  though 
fed  upon  the  fame  pafture.  Some  animals  di- 
geft  their  food  more  quickly  than  others.  This 
makes  a  difference  in  the  dung  produced  by 
the  fame  food.  Some  things  are  digeifed  and 
turned  into  a  ftate  of  corruption  by  fome  ani¬ 
mals,  that  pafs  through  others  found  and  un- 
diffolved.  The  matter  then  in  the  fliomach 
that  digefts  the  food,  muft  be  different  in  the 
different  animals.  The  dung  muft  partake 
fomething  of  the  nature  of  this,  which  makes 
another  difference  in  the  dung  produced  by  the 
fame  food. 

Some  writers  on  agriculture  treat  of  the  dung 
of  the  different  animals  feparately.  But  it  is 

needlefs 
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needlefs  to  do  this  ;  for  it  requires  more  pains 
and  expence  to  keep  them  feparate,  and  ufe 
each  of  them  by  itfelf,  than  all  the  advantages 
arifing  from  this  way,  above  the  ordinary  way, 
can  ppflibly  amount  to. 

The  dung  of  fowls,  particularly  of  pigeons, 
is  an  exception  to  this.  It  is  commonly  ufed 
without  any  mixture,  and  it  can  be  kept  fepa¬ 
rate  from  other  dung  without  any  trouble  or 
expence.  It  is  obferved,  with  refpedt  to  it, 
that  the  effedls  of  it  are  more  violent,  and 
fooner  over  than  the  effedls  of  common  duns:. 
The  effedls  of  fome  other  kinds  of  dung  would 
perhaps  be  the  fame,  if  they  were  ufed  without 
any  mixture.  The  pigeons’  dung,  being  tho¬ 
roughly  corrupted,  foon  diflblves,  aqd  becomes 
veo^etable  food.  But  the  ftraw,  with  which 
the  other  kinds  of  dung  are  commonly  mixed>, 
not  being  fo  thoroughly  corrupted,  prevents  the 
cfFe6ts  of  them  from  being  fo  violent,  and  fo 

foon  over. 

The  way  in  which  pigeons’  dung  operates, 
points  out  the  m.anner  in  which  it  Ihould  be 
applied.  As  it  is  very  rich,  and  its  qualities 
foon  exhaufted,  a  very  fmall  quantity  Ihould  be 
applied,  in  proportion  to  the  quantity  of  othet 

dungo 


[  28i  ] 

jdung.  If  care  be  not  taken  of  this,  the  crop 
be  defliroyed  'by  being  too  luxuriant.  Per¬ 
haps  mixing  it  with  fome  other  things  may 
have  good  effedls.  The  llrewing  fnall  chaff 
of  any  kind,  from  time  to  time,  on  the  bottom 
of  the  pigeon-houfe,  is  very  proper.  The  chaff 
fucks  up  the  moiflure,  and  makes  it  eafy  to 
reduce  the  dung  to  powder,  which  is  an  ad¬ 
vantage  ;  for  thereby  the  dung  is  fcattered 
more  equally,  and  manures  a  greater  quantity 
of  land. 

It  is  a  cuflom,  in  fome  places,  to  fold  fheep 
and  cattle  for  the  fake  of  their  dung ;  which, 
in  this  way,  is  ufed  without  any  mixture. 
Some  writers  on  hufbandry  give  particular  di- 
redtions  how  to  do  this  in  the  mofl  advanta¬ 
geous  manner  But  it  is  needlefs  to  confider 
thefe.  The  farmer  muft  confult  the  advantao-e 

o 

of  his  fheep  and  cattle,  and  not  the  advantage 
of  the  land  by  the  dung ;  and  therefore  muft 
fold  them  in  the  moft  convenient  manner.  A 
fcore  of  fheep,  with  the  befl  management  in 
folding,  will  not  produce  much  more  than  ten 
fhillings  worth  of  dung,  in  the  feafon,  above 
the  expence  of  folding ;  a  fum  foon  loft  by  an 
injudicious  management  of  them. 

ESSAY 
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ESSAY  XIX. 


"Top-drejfmgs, 


OOT,  malt-dufl:,  pigeons*  dung,  and  rape- 


kj  duft  are  confidered  as  top-drelTings.  They 
are  never  worked  into  the  land  by  the  plow. 
In  that  they  effentially  differ  from  other  ma¬ 
nures.  The  theory  of  top-^dreffings  is  not  ge¬ 
nerally  known:  the  pradtice,  confequently,  i.^ 
but  imperfedtly  underftood. 

When  any  kind  of  manure  is  v/orked  in  by 
the  plow,  we  mean  to  lighten  the  foil,  and  at 
the  fame  time  to  hll  it  with  nourifhing  parti¬ 
cles.  But,  when  we  apply  top-dreflings,  we 
only  Gonfider  the  nourifhment  of  the  plants, 
having  no  regard  to  loofening  the  earth.  Light, 
fandy,  and  lime-ftone  lands  are  befl  managed 
by  top-dreffings.  Stiff  loams  and  clays  require 
lime  and  rotten  dung  to  break  the  cohefion  of 
their  parts.  The  one  remains  in  the  ground 
for  the  benefit  of  fucceeding  crops*,  the  other 
is  only  the  food  of  the  year.  The  tillage- 
farmer,  whofe  foil  is  thin,  fhould  pay  a  careful 
attention  to  top-drelfmgs.  They  are  the  foul 
of  his  hufbandry.  On  the  lime-ftone  lands  in 
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York fliire,  rape- dull  is  chiefly  ufed;  but  the 
price  is  fo  much  advanced,  that  the  farmer  can 
hardly  afford  to  purchafe  it.  An  acre  of  wheat 
land  cannot  be  well  dreffed  with  lefs  than  four 
quarters  of  rape- dull:  three  quarters  are  fuffi- 
cient  for  an  acre  of  barley.  The  price  is  about 
fourteen  {hillings  per  quarter.  To  obviate  this 
.great  expence,  I  fhall  recommend  a  compoff 
made  of  fhambles  blood  and  faw-duff,  which  I 
have  found  experimentally  to  equal,  if  not  ex« 
cel,  mofl:  hand-dreffings.  This  compoff  has 
the  peculiar  property  of  being  no  way  offenflve 
to  the  fmell.  It  comes  cheap,  and  may  be 
procured  in  every  large  town.  I  cannot  give 
any  diredlions  relative  to  the  quantity  necelTary 
for  dreffing  an  acre  of  land.  My  experience 
upon  it  has  been  confined  to  a  fmall  fcale.  It 
is  fpeedy  in  its  effedls,  but  not  lafting. 

In  Flanders,  where  manures  are  well  under- 
flood,  they  dry  and  powder  human  ordure, 
which  they  ufe  as  a  top-dreifing,  and  find  it  of 
a  rich  quality.  In  large  manufadtories,  and  in 
places  where  a  number  of  people  live  together, 
it  may  be  a  judicious  pradlice  to  receive  all  ex- 
crementitious  matters  upon  faw-dufl,  which,  by 
frequently  turning  over,  may  be  converted  into 
pne  of  the  richeft  dreffings. 

In 
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In  order  to  have  a  diftindb  idea  of  top-drelE* 
Jngs,  we  muft  refledb  that  wheat,  oats,  barley, 
and' rye  have  two  kinds  of  roots.  The  one  is 
called  the  feminaly  the  other  the  coronal  root. 
The  firft  lies  deep  in  the  ground,  and  proceeds 
immediately  from  the  grain :  the  other  is  form¬ 
ed  jyft  within  the  furface.  In  proportion  to 
the  yigour  of  this  laft,  the  crown  becomes 
ftronger  or  weaker;  or,  in  other  words,  the 
plant  tillers  more  or  lefs.  In  winter  corn,  the 
plant  is  nourifhed,  during  the  fevere  months, 
by  the  feminal  root  only.  It  Ihould  therefore 
be  placed  pretty  deep,  to  fecurc  it  againft  the 
effedts  of  the  froft.  On  this  account  drill- 
wheat  ftands  the  winter  better  than  the  broad- 
caft.  The  coronal  root  feldom  appears  before 
the  beginning  of  March.  This  is  therefore  the 
feafon  for  the  application  of  top^drelTings.  The 
firft  ftiower  of  rain  wafties  them  juft  within  the 
furface,  where  they  become  the  immediate 
nouriftiment  of  the  coronal  root. 


In  moft  places  rape-duft  is  harrowed  in  with 
the  winter  corn ;  but  foot  is  always  laid  on  in 
the  fpring.  By  the  application  of  this  laft, 
the  plants  foon  recover  the  injuries  of  the  win- 
Wy  ^  crown  is  formed,  from  which 
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a  number  of  ftalks  are  produced  in  propcJrtiorf 
to  the  fize  of  the  crown. 

In  fpring  corn,  the  coronal  roots  form  them- 
felves  within  a  few  weeks  after  fowing;  fot 
which  reafon  the  top-dreflings  are  always  haf- 
rowed  in  with  the  grain. 

It  will  be  neceflary  to  remark  that^  as  top- 
dreflings  can  only  operate  but  a  little  way  with¬ 
in  the  furface,  they  are  therefore  only  proper 
for  horizontal  feeders,  as  wheat,  oats,  barley, 
and  rye.  Beans,  and  tap-rooted  plants,  re¬ 
quire  fuch  manures  as  are  worked  into  the  land 
by  the  adtion  of  the  plow. 

It  may  be  objedled  that  turhips^  though  tap- 
rooted,  yet  receive  benefit  from  top-dreflings  % 
but  it  mull  be  confidered  that  they  operate 
upon  the  plant  by  pufhing  it  haflily  into  rough 
leaf,  and  thereby  fecuring  it  againfl:  the  fly. 
After  this  the  turnip  flourifhes  or  declines  in 
proportion  to  the  richnefs  Or  poverty  of  the 
foil. 

So  much  depends  upon  the  right  ufe  of  ma¬ 
nures,  that  we  cannot  employ  too  much  time 
in  inveftigating  their  natures.  Notwithfland- 
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ing  what  Mr.  T  ull  and  other  ingenious  gentle* 
men  have  advanced^  I  am  clearly  of  opinion 
that  manures  are  the  life  and  foul  of  hufban-J 
dry.  I'ill  the  farmer  can  fcientifically  explain 
the  manner  that  manures  operate,  he  will  find 
it  impoflible  to  reduce  his  profefiion  to  the 
ftandard  of  reafon.  I  therefore  flatter  myfelf, 
that,  from  thefe  efiays,  he  will  be  able  to  col- 
ledl  fome  hints  that  will  be  of  life  to  him  in 
forming  a  juft  notion  of  one  of  the  moft  im¬ 
portant  branches  of  agriculture. 


BOOK 
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BOOK  II. 

/ 

E  S  S  A  Y  1. 

On  the  different  Quantities  of  Rain  which  fall  at 
different  Heights  over  the  fame  Spot  of  Ground, 

Every  operation  of  nature  which  influen¬ 
ces  vegetation,  is  interefting  to  the  fpe- 
dilative  and  philofophical  farmer.  The  dif- 
charge  of  the  Electrical  Fluid,  by  the  de- 
fcent  of  rain,  may  be  confidered  as  a  primary 
agent  in  producing  the  germination  of  feeds^ 
and  the  rifing  of  the  fap  in  vegetables.  Elec¬ 
tricity  accelerates  the  motion  of  the  fluids  in 
the  capillary  tubes  of  plants,  increafes  their 
perfpiration,  heightens  their  verdure,  and  pow¬ 
erfully  promotes  their  growth.  Hence  per¬ 
haps,  in  fom.e  degree,  arifes  the  inftantaneous 
vivifying  efFe61:  of  a  fummer  fliower  on  the  ve¬ 
getable  creation. 

It  is  hoped,  therefore,  that  the  following  at¬ 
tempt  to  account  for  the  different  quantities  of 
rain  which  fall  at  different  heights  over  the 

fame 
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/ 1  -•'fli 

fame  fpot  of  ground,  will  not  be  deemed  erl» 
tirely  foreign  to  the  purpofe  of  thefe  eflays. 

ti 

in  the  laft  volume  of  the  Philofophical 
Tranfadions  fome  experiments  are  related,  by 
which  it  appears,  that  there  fell  below  the  top 
of  a  houfe,'  above  a  fifth  part  more  rain  than 
what  fell  in  the  fame.lpace  above  the  top  of  the 
fame  houfe  *,  and  that  there  fell  upon  Wefi- 
miniler- Abbey  not  above  one  half  of  what  was 
found  to  fall,  in  the  fame  fpace,  below  the 
tops  of  the  houfes  Thefe  obfervations,  how¬ 
ever 

*  I  am  informed  by  an  ingenious  correfpondent  at  Bath,  that 
hmilar  experiments  have  been  made  in  that  place  with  the  fan^e 
refult ;  and  a  friend  of  mine  at  Liverpool,  on  whofe  judgment 
and  accuracy  I  can  rely  with  confidence,  has  lately  favoured  me 
with  the  following  account,  dated  March  14,  1771:  “During 
the  fate  rains  I  repeated  Dr.  Heberden’s  experiment :  The  u^- 
per  velTel  received  thirteen  ounces  and  a  half  of  rain,  the  lower 
velTel  twenty-feven  ounces.  The  difference  of  altitude  was 
about  fixteen  or  feventeen  yards.  The  wind  blew  ^  briflr  gale 
from  the  fouth-ealL — 1  made  the  trial  alfo  during  a  fall  of  fnow ; 
and,  in  that,  found  tlie  proportion  as  three  to  five.”  The  fol¬ 
lowing  experiment,  communicated  to  me  by  the  lame  gentle- 
man,  varies  a  little  in  its  refult  from  the  former,  owing,  per¬ 
haps,  to  a  difference  in  the  ferenity  of  the  air :  for  the  wind  has 
a  more  powerful  effedt  on  the  defeent  of  fnow  than  of  rain,  be- 
caufe  its  fpecific  gravity  is  iefs,  “  March  27,  1771,  there  was  a 
continued  fall  of  fnow,  from  eight  in  the  morning  till  five  in  th^e 
afternoon.  The  air  was  ftill ;  th6  fnow  Came  down  very  thlci{, 
and  in  large  flakes.  During  the  nine  hours  which  the  fnow  coh- 

tifitied 
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ever  new  and  fingular,  are  too  well  authenti¬ 
cated  to  admit  of  the  lead  degree  of  doubt  *, 
and  philofophy  fhould  be  employed  not  to  in¬ 
validate  a  fafl  fo  fully  afcertained,  but  to  fur- 
hilh  a  rational  and  adequate  caufe  of  it. 

Dr.  Heberdeh  conjeftures  that  this  phasno- 
menon  depends  on  fome  property  of  eleflricity, 
which  he  thinks  remains  hitherto  unknown. 
To  me  it  appears  probable,  that  the  common 
laws  by  which  this  power  influences  the  afcent 
I  aiid  fufpenfion  of  vapours,  are  fufficient  to  ex- 
j  plain  their  precipitation  in  rain,  and  the  lately-^ 
difcovefed  mode  of  its  defceht. 

The  electrical  fluid  Is  ftrongly  attrafted  by 
water,  and  by  deflroying  the  cohefion  between 

T  '  its 

tinued  to  fall,  the  up^er  vefTel  received  thirteen  ounces,  the 
lower  veflel  twenty-lix  ounces.”  In  the  years  1773  and  1774, 
the  obfervations  on  the  different  quantities  of  rain,  which  fall  at 

i  different  heights,  were  repeatedly  made  at  Liverpool ;  and  it 
was  almofl  invariably  found,  that  a  veffel,  ftanding  on  the  fur- 
face  of  the  ground  in  a  fpacious  garden,  received  double  the 
quantity  of  rain  which  fell  into  another  veffel  of  equal  dimen- 
fions,  placed  near  the  fame  fpot,  but  eighteen  yards  higher. 
At  Middlewich,  during  part  of  the  year  I774j  the  quantity  of 
rain  caught  at  the  top  of  the  church-ffeeple  was  15,75  inches ; 
^and  in  a  garden,  eighty  feet  below,  19  inches. — The  garden,  it 
i^uld  be  remarked,  was  not  contiguous  to,  although  at  no  great 
i  ^iftance  from  the  church. 
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its  particles,  and  repelling  them  from  each 
other,  it  becomes  a  powerful  agent  in  evapora¬ 
tion.  The  waters  of  the  ocean  abound  in  this 
fire,  and  vapours  raifed  from  them  float  in  the 
air,  forming  clouds  which  retain  their  eledri- 
city,  till  they  meet  with  other  bodies,  either 
deftitute  of  it,  or  containing  it  in  a  lefs  propor¬ 
tion  than  themfelves  This,-  in  all  probabi¬ 
lity,  is  frequently  the  cafe  with  thofe  vapours 
or  clouds  which  are  produced  by  exhalations 
from  the  earth,  from,  frefh  water,  and  the  per- 
fpiration  of  plants  and  trees ;  at  lead:  it  is  an 
undoubted  fa(fl:,  that  fome  clouds  (to  ufe  the 
language  of  this  branch  of  philofophy)  are 
eledrifled  pofitively,  and  others  negatively.  No 
fooner  does  the  communication  take  place,  but 
the  repulfion  between  the  particles  of  water  is 
diminilhed,  thofe  which  have  difcharged  part 
of  their  eledricity,  are  fucceffively  attraded  by 
the  contiguous  ones  v^hich  have  not  •,  and  thus’ 
they  prefs  nearer  together,  become  Ipecifically 
heavier  than  the  atmofphere,^  and  defcend  in 
fmall  drops,  which, >  loflng  every  inftarit  more 
and  more  of  the  eledltic  fire,  coalefce,-  uniting 
into  larger  and  larger  dropsy  and  confe- 
quently  filling  a  Tpace  which  is  continually 
diminilhing,  as  they  approach  nearer  to  the 

furface 


*  Vid,  Franklin  on  Ele<5lridty, 
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furface  of  the  earth.  This  may  be  iHuftrated 
by  eledlrifying  the  flream  of  a  fountain,  which 
will  fpread  itfeif  into  the  form  of  a  by 

the  mutual  receflion  of  the  particles  of  water : 
but  withdraw  the  fupply  of  electric  fire^  and 
the  fountain  difcharges  itfeif  in  one  continued 
current  A  pair  of  cork-balls  hifpended  to¬ 
gether  by  filken  threads,  when  ele6brified,  fe- 
cede  from  each  other  *,  and  if  the  air  be  4ryi 
return  by  degrees  only  to  their  natural  pofitidn. 
Two  feathers  electrified  will  fioat  in  the  atmo- 
fpherei  mutually  repelling  each  others  when  iri 
a  certain  degree  of  contiguity,  and  gradually 
defcending  as  they  lofe  that  power,  which,'  by 
expanding  their  plumul<e^  rendered  them  fpecifi- 
Cally  lighter  than  the  air.  But  if  one  of  them 
difcharges  fuddenly  the  eleCtric  fire;  it  will  in- 
ftantly  be  attracted  towards  the  other,'  and  re¬ 
ceive  a  frefli  fupply ;  when  a  repulfion  (aCting 
indeed  at  a  much  lefs  difiance  than  before) 
will  again  take  place  between  them4 

When  twd  clouds;  one  replete  with  eleCtric 
fire,  the  other  deftitute  of  it,  come  within  the 
fphere  of  each  other’s  attraction,  they  will  rulh 
together,  and  the  eleCtrical  fluid  being  diffufed 

T  2  through 
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through  a  larger  fpace,  the  particles  of  watef 
\vill  unite,  and  form  themfelves  into  drops  of 
greater  magnitude,  and  a  heavy  fliower  will 
be  produced.  Still,  however,  as  the  rain  de- 
fcends  through  an  atmofphere  containing  little 
eledric  fire,  it  will  be  continually  communi¬ 
cating  it  *5  and  the  difcharge  being  greatefi: 
from  the  circumference  of  the  cloud,  becaufe 
the  fiirface  is  there  largefb,  the  drops  will  be 
drawn  nearer  and  nearer  to  each  other,  and, 
approaching  towards  one  common  center,  will 
gradually  coalefce  in  their  pafiage.  Dr.  Frank¬ 
lin  has  related  a  mofi:  ingenious  experiment^ 
which  elucidates  the  formation  of  rain  as  thus 
defcribed.  Take  two  round  pieces  of  pafle-^ 
board  of  two  inches  diameter ;  from  the  cen¬ 
ter  and  circumference  of  each  of  them  fufpendj 
by  fine  filk  threads  eighteen  inches  long,  feven 
fmall  balls  of  wood,  or  feven  peafe  equal  in 
bignefs,  fo  will  the  balls,  appending  to  each 
pafteboard^  form  equal  equilateral  triangles, 
one  ball  being  in  the  center,  and  fix  at  equal 
diftances  from  that,  and  from  each  other  ^  and 
thus  they  reprefent  particles  of  air.  Dip  both 
fets  in  water,  and  fome  adhering  to  each  ball, 
they  will  reprefent  air  loaded.  Dexteroufly 
eleftrify  one  fet,  and  its  balls  will  repel  each 
other  to  a  greater  diftance,  enlarging  the  tri- 

anglesr. 
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jingles.  Could  the  water,  fupported  by  the 

’  feven  balls,  come  into  contact,  it  v/ould  form 

a  drop  or  drops  fo  heavy  as  to  break  the  co- 

hefiori  it  had  with  the,  balls,  and  fo  fall.  Let 

the  two  fets  then  reprefent  two  clouds,  the  or^ 

a  fea  cloud  ele6lrified, '  the  other  a  land  cloud  ; 

\ 

bring  them  within  the  fphere  of  attracStion,  and 
they  will  draw  towards  each  other,  and  you 
will  fee  the  feparated  balls  clofe  thus  :  the  fird: 
eledirihed  ball  that  comes  near  an  uneledtrified 
ball,  by  attra6];ion  joins  it,  and  gives,  it  fire; 
inftantly  they  feparate,  and  each  flies  to  ano¬ 
ther  ball  of  its  own  party,  one  to  giv^e,  the, 
other  to  receive  fire,  and  fo  it  proceeds  thro’ 
both  fets,  but  fo  quick  as  to  be  in  a  manner 
inftantaneous.  In  their  collifion  they  fhake  off 
and  drop  their  water,  which  reprefents  rain. 
This  experiment  would  better  illuflrate  and 
confirm  my  hypothefts^  if  a  larger  number  of 
bails  were  appended  at  equal  diflances,  to  each 
palleboard,  lb  as  to  form  feyeral  circles^  ha,- 

i  ving  one  commoa  center, 

i 

But  it  rarely  happens  that  a  land  cloud  is 
j  equal  in  miagnitude  to  one  raifed  from  the  fea, 
confequently  the  rain  produced  by  their  union  . 
j  will  be  proportionably  lighter  in  the  upper,  ^ 
’  and  heavier  in  the  lower  regions  of  the  apiio- 

T  3  fphere^i, 

i 

y 

\ 

\ 

\ 
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'fphere,  as  the  eledtric  matter  is  more  or  Icfs 
gradually  diiffufed. 

When  an  ele(flrified  cloud,  without  mixing 
with  another  cloud,  or  lofing  part  of  its  elec- 
-tric  fire,  becomes  fpecifically  heavier  than  the 
atmofphere,  by  cold,  or  feme  local  change  iri 
the  denfity  of  the  air,  it  will  defeend  at  firfl: 
perhaps  in  a  mift ;  but  will  form,  as  it  ap¬ 
proaches  nearer  to  the  earth,  and  is  lefs  replete 
with  the  eledtric  fluid,  a  light  fhower  of  rain. 

Befides  the  clouds  which  float  feparately 
in  the  higher  regions  of  the  atmofphere,  the 
air  contains  a  large  quantity  of  water  in  the 
ftate  both  of  folution  and  of  diffufion  ^  and 
dews,  fogs,  and  fometimes  even  fhowers  of 
rain,  are  probably  produced  by  the  precipi¬ 
tation  of  the  water  thus  fufpended.  Now  the 
quantity  of  water  which  the  air  is  capable  of 
diffolving  and  fufpending,  is  proportioned  to 
its  degree  of  denfity  j  and  this  denfity  decreafes 
in  a  certain  ratio,  according  to  its  diflance  from 
the  furface  of*  the  earth.  Rain,  therefore,  in 
its  defeent  will  be  every  inftant  acquiring  an 
acceflion  to  the  bulk  of  its  drops,  by  attradling 
thefe  aqueous  vapours.  For  the  cold  produced 
by  a  falling  fhower,  will  precipitate  from  the  air. 
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both  its  diffolved  and  difFufed  water.  And 
thus,  at  different  heights,  will  be  produced, 
from  this  caufe,  fome  difference  in  the  quan¬ 
tity  of  rain  which  falls  over  the  fame  fpot  of 
ground.  The  difeharge  of  the  eledirical  fluid 
from  a  falling  Ihower,  may  alfo  a6l  as  a  power¬ 
ful  precipitant  of  the  vapours,  which  are  che¬ 
mically  diffolved  in  the  air.  For  by  convey¬ 
ing  an  ele(5lrified  wire  to  the  furface  of  a  quan¬ 
tity  of  water,  faturated  with  any  faline  fub- 
ftance,  an  immediate  and  copious  precipitation 
is  produced^  and  the  fait  forms  itfelf  into 
large  flocculi, 

R^in,  when  undiflurbed  by  winds,  defeends 
in  lines  converging  towards  the  center  of  the 
earth,  like  the  radii  of  a  circle.  This  diredbion 
towards  the  perpendicular,  however  trifling  in 
degree,  gives  fome  little  tendency  to  the  drops 
to  coalefce  together,  and  concurs  in  the  general 
effedb  of  producing  a  different  quantity  of  rain 
at  different  heights. 

From  what  has  been  advanced,  it  appears 
probable  to  me,  that  the  gradual  difeharge  of 
the  eledrical  fire  is  the  principal  caufe  of  the 
phaenomenon  I  have  attempted  to  explain.  As 
the  rain  defeends,  the  drops  coalefce  more  and 

more 
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more  together,  by  the^, continued  diminution  of 
the  repulfive  power  which  countera6ted  their 
mutual  attra6lion ;  and  confequently,  in  a  given 
fpace,  a  much  larger  quantity  will  fall  near  to, 
than  at  a  diftance  from,  the  furface  of  the  earth. 
A  cloud  which  fills  many  thoufand  acres  in  the 
higher  regions  of  the  air,  when  the  eie6lric  fluid 
operates  upon  it  with  full  force,  may  not  cover 
one  third  of  that  extent  when  it  has  defcended 

'  i 

in  a  fhower  of  rain,  To  this  efle6l  the  preci¬ 
pitation  of  the  vapours  contained  in  a  diffol- 
ved  or  diffufed  date,  in  the  lower  regions  of 
the  atmofphere,  and  the  influence  of  gravita¬ 
tion  in  producing  a  convergency  of  the  drops 
of  rain,  will  in  fome  degree  contribute. 

P.  S,  Havirig  communicated  the  preceding 
paper  to  Dr.  Heberden  and  Dr.  Watfon,  I 
have  been  favoured  by  the  latter  with  the  fol¬ 
lowing  curious  fa(fl:. — The  water  in  the  rain- 

gage  at  the  top  of  Lord  Charles  Cavendifh 

\ 

and  Dr.  Heberden’s  houfes,  which  are  about  a 
mile  diftant  from  each  other,  pretty  nearly  cor- 
refpond ;  but  at  the  bottom  of  Lord  Charles’s 
houfe,  though  the  level  is  forty  feet  above  the 
top  of  Dr.  Heberden’s,  the  quantity  always  ex¬ 
ceeds  that  of  Dr.  Heberden’s.  I.afl:  year,  for 
inftance,  at  the  top  of  both  their  houfes,  there 

were 
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were  colledled  about  twenty-two  inches  of  rain ; 
but  in  Lord  Charles’s  garden,  at  a  diftance 
from  any  buildings,  there  fell  twenty- fix  inches  5 
and  this,  in  his  Lordfliip’s  garden,  has  been 
conflant  for  feveral  years.  Dr.  Heberden 
has  been  too  much  confined  to  make  accurate 
obfervations  at  the  bottom  of  his  late  houfe; 

but  he  is  now  removed  to  Pall-Mall,  where 

^  -  - 

his  opportunities  of  obferving  are  more  favour¬ 
able.’’ 

■»  -  j’ 

This  faft,  at  firfi:  fight,  appears  to  be  ^ 
ftrong  obje6lion'  to  the  hypothejis  I  have  ad¬ 
vanced.  May  it  not,  however,  be  obviated, 
by  fuppofing  that  the  difcharge  of  the  ele6lrical 
fluid  from  a  falling  fhower,  is  not  fo  much  in¬ 
fluenced  by  the  abfolute,  as  by  the  relative 
height  of  the  places  where  the  rain  defcends  ? 
And  as  the  earth  may  be  confidered  as  the 
great  recipient  and  attraftor  of  eledrical  fire, 
is  it  not  probable  that  the  quantity  of  rain  col- 
le6ted  will  be  proportioned  p  the  diftance  of 
the  receiver  from  the  ground  immediately  be¬ 
low,  and  not  to  its  abfolute  height,  meafured 
from  any  diftant  level,  except  in  fuch  altitudes 
where  the  denfity  of  the  air,  and  the  vapours 
floating  in  it,  are  fo  far  diminifhed  as  to  pro¬ 
duce  a  fenfible  variation  I  But  I  offer  this  con- 

jedure 
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jefture  with  diffidence ;  and  am  fenfible  indeed 
that  the  whole  of  my  attempt  to  account  for 
the  different  quantities  of  rain,  which  fall  at 
different  heights,  is  liable  to  objedions,  becaufc 
tlie  are  yet  few  upon  which  it  is  found¬ 
ed.  To  promote  the  folutipn  of  fo  cbrious  a 
phaenomenon,  I  fiiall  here  fubjoin  a  few  que¬ 
ries,  propofed  to  me  by  different  correfpon- 
dents.  The  fourth  ffipuld,  I  apprehend,  be 
reverfed,  becaufe  it  appears  probable  to  me, 
that  trees,  plants,  water,  and  mqift  earth,  af¬ 
ford  more  copious  exhalations  than  paved 
ffreets,  hoqfes,  burning  fuel,  or  the  bodies  of 
men. 

Does  a  glafs  funnel  catch  an  equal  quan¬ 
tity  of  rain,  at  the  fame  height,  as  a  metal  fua- 
nel;  the  former  being  an  eledlric,  the  latter 
a  non-eledric  ? 

2.  Is 

*  A  very  ingenious  friend  of  mine,  at  Chefter,  has  lately  fa¬ 
voured  me  with  the  following  experiments,  which  furnilh  a  fa- 
tisfafflory  anfwer  to  this  query,  and  at  the  fame  time  confirm 
the  hypothefis  I  hai^e  advanced,  by  proving  that  rain  contains, 
and  difcharges  in  its  defeent,  the  eledrical  fluid.  Two  yeffels 
of  equal  diameters,  one  of  glafs,  the  other  of  tin,  placed 
at  the  fame  height,  and  within  a  foot  of  eacji  other,  varied  as 
follows  in  the  quantities  of  rain  which  they  received :  From  April 
J5,  1771,  to  29,  the  glafs  veflel  received  0.954,  the  tin  velTel 
received  j.43^.  From  May  s>  to  30,  the  glafs  veflTel  received 

5.6305 


L  299  .3 

2.  Is  there  a  difference  in  the  quantity  of 
rain  and  fnow  catched  in  fimilar  veffels  at  dif- 

•  I  f-  '  ^  *  i. 

.  ferent  heights  ? 

3.  Is  the  difference  of  rain,  catched  at  dif¬ 
ferent  heights,  greateft  at  the  beginning  of  a, 
fhower  ? 

4.  Is  not  this  difference  greater  in  large  cities 
thai>  in  the  country,  owing  to  the  lower  regi¬ 
ons  of  the  air  being  mqre  loaded  with  watery 

v^pours^ 

1.630,  the  tin  vefTei  received  2.027.  From  June  1,  to  28,  the 
glafs  vefTel  received  2.i44>  the  tin  vefTel  received  3.674. 

The  fame  accurate  obferver  found  that  in  the  months  of  June 
and  July,  1771,  contrary  to  the  common  courfe  of  nature,  a 
larger  quantity  of  rain  \yas  received  in  the  hjgher,  than  in  die 
lower  funnel.  For  inltance,  the  rain  caught  in  a  vefiel  placed 
at  the  top  of  St.  John’s  fteeple,  from  June  2,  to  Jidy 
amounted  to  1.886,  and  from  July  2,  to  Augult  3,  to  1.423. 
Whereas  a  fimilar  velTel,  placed  in  a  garden  below,  received, 
during  the  fame  fpace  of  time,  only  1.404,  and  0.452.  This 
inverfe  proportion  of  rain,  received  at  different  heights,  cannot 
he  fuppofed  to  depend  either  upon  chemical  or  mechanical  prin¬ 
ciples,  but  may  be  accounted  for  by  the  fame  eleftrical  laws, 
which  have  been  adduced  to  explain  the  more  ufual  phenome¬ 
na  of  its  defeent.  If  the  falling  fhowers  proceeded  from  cloud? 
negatively  elearified,  the  drops  of  rain  would  diverge  more  and 
more  as  they  approached  nearer  to  the  earth,  becaufe,  indead  of 
communicating,  they  would  receive  fome  portion  of  eledricity 
from  the  vapours  floating  in  the  lower  regions  of  the  atmo’ 
fphere. 
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vapours,  which  have  been  exhaled  by  fires,  and 
from  the  human  body  ? 

5.  Has  the  wind  no  fhare  in  producing  the 
difparity  obferved  in  the  quantities  of  rain 
which  fall  at  different  heights  ? 

6.  May  not  the  column  of  air,  through  which 
.  a  drop  of  rain  paffes,  in  the  fpace  of  tv/enty  or 

thirty  yards,  contain  a  fufficient  quantity  of 
watery  particles  to  double  the  bulk  of  the 
drop  ?  This  may  be  illuftrated  by  precipitating 
any  faline  fubftance  from  a  faturated  folutioii 
of  it,  contained  in  a  cylindrical  veffel,  and  ex¬ 
amining  the  proportional  quantities  of  precipi¬ 
tate  at  different  heights.  Or,  perhaps,  it  may 
be  determined  by  the  following  experiment : 
Take  a  cylindrical  glafs  veffel,  four  incnes  in 
diameter,  and  eight  inches  high  ♦,  fill  it  with 
ice  or  fnow,  and  place  it  in  a  warm  room.  A 
watery  dew  will  foon  be  congealed  upon  its 
furface,  which  being  committed  to  a  nice  fcale, 
may  probably  be  found  to  be  equal  in  gravity 
to  a  drop  of  rain.  Suppofe  this  cylinder  to  be 
drawn  out  to  the  length  of  twenty  or  thirty 
yards,  the  furface  of  it  will  ffill  continue  near¬ 
ly  the  fame,  though  the  diameter  of  it  be  di- 
rninifhed^  and  fuch  a  tube  will  aptly  reprq- 

fent 
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fent  the  column  of  air  through  which  a  drop  of 
rain  defcends  in  its  pafiage  to  the  earth. 


E  S  S  A  Y  11. 

On  the  Culture  of  Potatoes, 

The  potatoe  plant  was  firil  brought  from 
America  into  Ireland  by  Sir  Walter  Ra¬ 
leigh.  Though  a  fpecies  of  the  Solanur/i^  or 
Night-lhade,  yet  experience  has  moft  fully  con¬ 
vinced  us,  that  it  is  one  of  the  beft  and  moft 
nutritious  of  all  the  efculent  roots  cultivated  in 
this  ifland.  The  great  ufe  and  advantage  of 
this  vegetable,  as  a  food,  was  never  more  hap¬ 
pily  experienced  than  four  years  ago,  when  an 
extraordinary  crop  both  in  quantity  and 
quality,  reduced  the  high  prices  of  grain  fo 
much  in  this  very  populous  neighbourhood 
as  to  give  the  poor  an  opportunity  of  buying 

bread 

t 

*  From  an  acre  and  a  half,  flatute  meafure,  I  had  as  many 
potatoes  as  fold  (at  the  low  price  of  is.  3d.  perbulhel)  for  near 
34 1.  befides  ferving  my  own  family  (in  which  large  quantities 
are  confumed)  and  referring  a  fufficient  quantity  for  planting 
near  two  acres  the  year  following, 


t  Rochdale. 
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bi'ead  upon  more  reafonable  terms  than  it  wii 
to  be  had  in  many  of  the  moft  confiderable  corn’ 
counties  of  the  kingdom.  I  therefore  flatter 
myfelf  that  it  may  be  of  ufe  to  point  out  the 
befl:  methods  that  haVe  occurred  to  me,  not 
only  of  obtaining  a  large  and  good  crop,^  but 
alfo  of  preparing  the  ground  at  the  fame  time, 
and  in  the  befl  manner,'  for  a  fucceeding  one 
of  wheat.  An  objed:  of  no  fmaii  importance 
to  the  fanner. 

In  the  iirfl:  place,'  I  fhall  mention  the  kind  of* 
foil  that  is  the  befl:  and  moft  proper  for  the 
culture  of  this  excellent  foot.  The  potatoe 
plant  will  indeed  grow  in  almoft  any  foil  ^  but 
the  mere  growth  of  the  plant,  or  the  poor  re¬ 
turn  of  a  few  fmaii  and  inflpid  roots,  are  not 
worthy  the  care  and  attention  of  the  farmer. 

The  foil  which  I  would  prefer  above  all 
others,  for  this  plant,  is  the  fame  which  Colu¬ 
mella  recommends  for  vines  :  Nec  fpijfum  fit 
mis^  nec  refolutum^  propius  tamen  refoluto\  nec  ex¬ 
ile  nec  tamen  l^to  proximum ;  nec  cam- 

pejire  riec  pr^ceps^  fed  potius  edito  campo  •  nec  fic- 
cum  nec  nimis  uliginofum :  that  is,  the  foil  fliould 
neither  be  too  ftiff  and  untradable,  nor  too 
light  and  crumbling,  yet  rather  of  the  crum- 

blinor 
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ling  kind  j  neither  too  poor  nor  too  rich,'  y’et 
inclining  to  richnefs  •,  neither  too  flat  nor  tod 
hilly,  but  rather  gently  riling*,  neither  quite 
dry  nor  yet  furcharged  with  moifture.  With 
fuch  a  foil,  and  proper  management,  a  hbble 
return  rflay  be  expeded  *,  arid  the  nearer  any 
foil  approaches  to  the  nature  arid  qualities 
above  recommended,  the  more  proper  and  fuit- 
able  it  will  be  for  the  cultivation  of  the  pota- 
toe  plant*  But  even  from  foils,  not  blefled 
with  all  thofe  deflrable  qualities,  very  benefi¬ 
cial  crops  may  be  obtained,  if  a  little  more 
labour  and  pains  are  bellowed  upon  the  ne- 
ceflary  operations. 

The  different  ways  of  preparing  the  ground 
for  this  crop  (which  are  either  by  plowing^- 
trenching,  or  common  digging)  are  fo  well 
known  in  all,  or  moll  parts  of  the  ifland,-  that 
it  would  be  ufelefs,  as  well  as  impertinent  in 
me,  to  give  any  dire£lions  on  that  head.  I 
will  only  give  it  as  my  opinion  (founded  on 
fome  experience)  that  when  the  ground^  intend¬ 
ed  for  a  .potatoe  crop,  is  not  of  any  great  ex¬ 
tent,  trenching  (though  the  moll  expenflve)  is 
far  preferable  to  the  others,  and  will  generally 
more  than  repay  the  additional  expence.  *1  will 
venture  alfo  to  condemn  the  common  Irilh  way 

of 
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of  planting,  which  is  kriown  and  ufed  in  fome 
parts  of  the  kingdom,  and  is  properly  deno¬ 
minated  the  lazy- bed  way.  In  this  method 
the  eyes  or  fets  are  placed  upon  the  furface  of 
the  ground,  with  a  little  dung  under  them, 
and  then  a  deep  trench  is  made  on  each  hde, 
with  the  earth  of  which  the  fets  are  covered. 
By  this  horrid  pradlice  a  barren,  and  perhaps 
noxious  under- Hr  at  um  of  earth  or  rubble  is 
thrown  up  fo  high  as  never  to  get  covered 
again,  but  remains  there  as  a  woeful  exchange 
for  fome  of  the  fineft  mould,  that  is  buried 
beneath  the  reach  of  the  plow, 

I  (hall  now  endeavour  to  point  out  the  bed 
method  of  planting  the  fets,  both  for  the  pre- 
fent  crop,  and  alfo  for  a  due  preparation  of  the 
ground  for  a  fucceeding  one  of  wheat. 

The  fets  (with  one  good  eye,  or  two  at 
moft)  ihould  be  planted  in  rows  two  feet  afuh- 
der  at  leaft,  if  the  crop  is  intended  to  be  clean¬ 
ed  with  the  hand-hoe,  and  at  the  diilance  of 
fifteen  or  fixteen  inches  from  each  other  in  the 
rows  y  after  which  the  ground  fhould  be  broke 
in  with  a  rake  or  light  harrow.  After  the 
plants  are  come  up,  the  firft  growth  of  the 
weeds  Ihould  be  carefully  obferved ;  and,  ta¬ 
king 
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king  the  advantage  of  a  dry  and  hot  feafon, 
IhoLild  be  cut  down,  both  betwixt  and  in  the 
rows,  and  the  earth  hoed  up  a  little  towards 
the  roots  of  the  plants.  The  weeds  being 
checked  in  their  firft  Ihoot,  and  in  fuch  wea¬ 
ther,  will  be  long  before  they  make  any  confi- 
derable  head  again.  About  midfummer  it  will 
be  neceffary  to  go  over  the  ground  once  more 
with  the  hoe;  and  if  the  advantage  of  a  dry 
and  hot  feafon  can  then  be  taken,  it  will  gene¬ 
rally  be  fufficient  to  keep  the  land  clean  and 
free  from  weeds  for  the  remainder  of  the  fum- 
mer,  as  the  plants  will  then  be  grown  fo  flrong 
and  bufny,  as  nearly  to  cover  the  whole  fur- 
face  of  the  ground ;  and  therefore,  by  their 
lhade  and  dropping,  will  prevent  any  future 
growth  of  weeds. 

Thefe  flirtings  by  the  hoe  will  keep  the  land 
in  proper  tilth,  and  kindly  difpofe  it  to  re¬ 
ceive  the  benign  influence  of  the  fun,  air,  and 
dews;  and  the  intervals  betwixt  the  rows  of 
the  plants  will  alfo  allow  due  admilTion  to  the 
air,  fo  abfoiutely  neceffary  for  vegetation. 
“  The  air,”  as  Bifhop  Berkley  obferves  in  his 
Siris,  is  the  receptacle  as  well  as  fource  of  all 
“  fublunary  forrns,  the  great  mafs  or  chaos 

which  imparts  and  receives  them.  The  at- 

U  mofphere 
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‘‘  mofphere  which  furrounds  our  earth,  con- 
“  tains  a  mixture  of  all  the  active  volatile  parts 
‘‘  of  all  vegetables,  minerals,  and  animals. 
‘‘  Whatever  perfpires,  corrupts,  or  exhales, 
‘‘  impregnates  the  air ;  which,  being  adted 
‘‘  upon  by  the  folar  fire,  (here  is  literally  con- 
gTemium  lat^e  defcendit )  produceth 
“  within  itfelf  all  forts  of  chemical  operations, 
‘‘  difpenfing  again  thofe.  falts  'and  fpirits,  in 
new  generations,  which  it  had  received  from 
‘‘  putrefadlions.  The  air,  therefore,  is  an  ac- 
“  tive  mafs,  compofed  of  numberlefs  diffe- 
rent  principles,  the  general  fource  of  corrup- 
‘‘  tion  and  generation,  in  which  the  feeds  of 
things  feem  to  be  latent,  ready  to  appear  and 
produce  their  own  kind  whenever  they  light 
upon  a  proper  matrix.  The  whole  atmo- 
fphere  feems  alive ;  there  is  every  where  acid 
to  corrode,  and  feed  to  engender,  in  that 
common  feminary  and  receptacle  of  all  vivi- 
fying  principles.” 

That  the  free  admifiion  and  circulation  of 
air,  are  not  only  conducive,  but  alfo  abfolute- 
ly  necefiary  to  a  fpeedy  and  vigorous  growth  of 
plants,  might  be  eafily  proved  by  many  ex¬ 
periments  j  but  it  is  too  obvious  to  every  one, 
who  has  taken  the  kafl:  notice  of  the  opera¬ 
tions 
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tions  of  nature  in  the  important  work  of  vege¬ 
tation,  to  need  fuch  proofs  of  its  neceffary  in¬ 
fluence.  Without  fome  air,  it  is  well  known, 
vegetation  would  neither  begin  nor  continue. 
Dr.  Fordyce,  in  his  Elements  of  agriculture 
and  vegetation,  fays.  That  even  roots  require 
air;  fo  that  if  a  root  is  planted  too  deep,  it 
will  not  grow  on  that  account.  He  is  of  opi¬ 
nion  alfo,  that  light  is  neceflTary  for  the  growth 
of  a  plant,  but  not  fo  much  as  air. 

Many  growers  of  potatoes,  from  want  of 
experience,  are  apt  to  imagine  that  the  greater 
number  of  plants  they  have,  the  greater  will 
be  the  increafe.  In  regard  to  numbers  it  pof- 
fibly  may  be  fo,  but  even  that  admits  of  a 
doubt.  The  true  proof  of  the  increafe,  or 
return,  is  in  the  weight  and  goodnefs  of  the 
crop,  and  not  merely  in  the  number  of  pitiful 
roots.  In  the  common  promifcuous  and  clofe 
way  of  planting,  the  fliems  of  the  plants  are 
drawn  up  fo  nigh  and  flender,  by  their  conti¬ 
guity  to  each  other,  that  they  become  weak 
and  languid  long  before  the  proper  time  of 
perfefting  their  roots ;  a  certain  indication  of  a 
mi fe table  crop. 
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The  ground,  as  is  obferved  by  Mr.  Tull) 
(to  whom,  not  only  his  own  country,  but  ma¬ 
ny  others  in  Europe  are  fo  much  obliged  for 
laying  a  rational  foundation  for  moft  of  the 
modern  improvements  in  hufbandry)  contains  a 
certain  quantity  of  pabulum^  or  food  for  vege¬ 
tables,  which,  though  it  may  be  confiderably 
increafed  by  manures,  has  its  ftated  bounds^ 
its  ne  plus  ultra.  The  fame  gentleman  mentions 
an  experiment  that  he  made,  which  very  fully 
proves  the  great  advantage  of  planting  the  po- 
tatoe-fets  at  a  confiderable  difbance  from  each 
other,  and  alfo  the  very  great  utility  of  hoeing 
and  ftirring  the  foil  well  about  them.  ‘‘  A  piece 
of  ground,”  fays  he,  was  planted  with  po¬ 
tatoes,  the  greater  part  in  the  common  way  ^ 
but  in  one  part  (worfe  than  the  reft)  they  had 
been  fet  at  a  yard  diftant  every  way ;  the  reft 
of  the  ground  was  dunged  ;  this  poor  part  had 
no  dung,  but  was  plowed  four  times  in  diffe¬ 
rent  ways,  fo  that  the  ground  was  broken  and 
ftirred  thoroughly  every  way  about  the  pota¬ 
toes.  The  confequence  was,  that  though  no 
dung  was  ufed  here,  and  the  plants  appeared 
Ihorter  than  in  the  dunged  part,  yet  the  crop 
was  greatly  better  than  in  the  other  part  of  the 
field.  The  roots  here  were  all  large  •,  in  the 
other  part  which  was  dunged,  and  planted  in 

the 
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tlie  common  way,  and  alfo  without  fuch  plow¬ 
ing,  they  were  fo  fmall,  that  the  crop  was 

fcarce  worth  taking  up.” 

} 

Where  great  quantities  are  planted,  hoeing 
with  a  fmall  light  plow  will  be  neceffary  for  dii- 
patch,  and  will  do  very  well,  and  in  fome  re- 
fpe6ls  better  than  hand-hoeing,  as  the  ground’ 
will  be  more  elfecdually  ftirred ;  but  the  weeds 
fliould  be  cleared  at  lead:  once  with  the  hand 
betwixt  the  plants  in  the  rows ;  and  care 
fhoLild  be  taken  not  to  throw  too  great  a  quan¬ 
tity  of  earth  upon  the  roots,  as  that  would  be 
almofl  fatal  to  the  potatoes  in  every  refpefl, 
but  efpecially  in  the  goodnefs  of  them.  The 
plants  in  a  healthy  vigorous  flate  will,  by  the 
umbrageous  defence  of  their  thick  leaves  and 
Hems,  fufficiently  protect  the  roots  from  the 
too  fcorching  rays  of  the  fun,  and  even  retain 
a  due  degree  of  moiflure  in  the  ground,  with¬ 
out  excluding  fo  much  of  his  energetic  power 
as  is  necelTary  for  perfedting  the  great  work  of 
vegetation:  but,  if  the  roots  are  buried  too 
deep,  that  cheering  and  vivifying  power  of  the 
fun  is  fo  impeded  in  exerting  its  neceflary  in¬ 
fluence,  that  the  roots  never  arrive  at  their  ut- 
mofl:  flate  of  perfeclion. 

U  3 
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If  the  potatoe-crop  is  intended  to  be  dreffed 
both  with  the  plow  and  the  hand-hoe,  two 
rows  fliould  be  planted  about  the  diftance  of 
eighteen  inches  from  each  other  but  the  inter¬ 
vals,  or  fpaces  betwixt  each  double  row,  Ihould 
be  at  lead:  four  feet,  or  there  will  not  be  room 
enough  for  the  plow  to  work,  without  injuring 
the  ftems  of  the  plants.  If  the  crop  is  to  be 
cultivated  with  the  hoe-plow  only,  then  fingle 
rows  are  beft,  leaving  a  fpace,  as  above,  of 
four  feet  at  leaft  betwixt  every  row.  This  is 
a  very  expeditious  way  of  cleaning  a  crop,  and 
will  anfwer  all  the  purpofes  of  hoeing  very 
well.  The  way  of  planting  the  fets  for  this 
laft  kind  of  cultivation  is  very  expeditious,  and 
is  as  follows : 

The  ground  being  laid  level,  and  in  fine 
tilth,  a  flraight 'furrow  muft  be  made  from  one 
end  of  the  field  to  the  other,  leaving  a  fpace  of 
two  feet  wide  betwixt  it  and  the  verge,  or 
border  of  the  plowed  land.  A  boy  follows 
after  the  plow,  with  the  fets  in  a  bafket,  and 
drops  one  at  every  fifteen  or  fixteen  inches. 
When  that  is  done,  the  plowman  turns  about, 
and  throws  the  furrow  back  again  upon  the 
fets,  then  begins  with  another  furrow,  leaving 
the  proper  fpace  betwixt,  returns  again  as  be¬ 
fore. 
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fore,  and  fo  on  till  the  whole  piece  of  ground 
is  finilhed.  One  man,  with  a  plow  and  two 
horfes,  and  two  boys,  (one  to  keep  the  horfes 
in  a  ftraight  line,  and  the  other  to  drop  in  the 
fets)  will  finilh  a  large  quantity  of  land  in  a 
day.  When  the  whole  planting  is  finifhed, 
the  ground  fhould  be  levelled  by  harrowing 
acrofs. 

This  is  the  bell  method  for  dry  land ;  but 
if  the  ground  be  moift,  flrong,  or  heavy,  it 
Ihould  be  thrown  into  ridges  of  four  or  five 
feet  each,  and  the  fets  planted  on  the  top  of 
the  ridges.  The  depth  of  the  furrows  alfo 
fliould  vary  according  to  the  nature  of  the  foil. 
If  it  be  very  dry  and  light,  the  furrows  may 
be  made  five  inches  deep  •,  if  moift,  heavy,  or 
ftrong,  not  above  three  or  four  at  the  moft. 

Having  given  diredlions  about  the  manage¬ 
ment  of  the  crop,  I  fhall  now  beg  leave  to  of¬ 
fer  my  fentiments  in  regard  to  the  befi;  kinds  of 
potatoes  now  cultivated  in  this  neighbourhood, 
both  for  fummer  and  winter  ufe.  For  the 
former,  I  would  recommend  the  early  red  and 
white  dwarfs,  and  the  flat  white  kidney,  by  fome 
called  the  true  Spanifh  potatoe :  For  the  latter, 
the  white  ruflet,  the  red  rufiet,  the  golden  tag, 

the 
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the  Irifh  dun,  and  the  fmooth  winter  white. 
Indeed,  for  black  earth,  the  Irifh  blue  potatoe, 
and  the  old  Englilh  reds,  are  the  moil  proper, 
as  they  are  very  hardy,  and  have  ftrong  coats  or 
fkins,  which  make  them  bear  moifture  better 
than  the  other  kinds.  The  white  Lincoinfhire 
potatoe  grows  very  large,  and  is  a  moft  plenti¬ 
ful  bearer ;  it  is  alfo  well  flavoured,  though 
not  equal  to  fome  above-mentioned.  But  the 
moft  extraordinary  potatoe  of  all,  for  produ¬ 
cing  great  crops,  is  the  Howard  or  Bucking- 
hamfhire  potatoe.  Mr.  DofTie  fpeaks  of  it  as  a 
very  nutritious  and  agreeable  tafted  root,  if 
fufficiently  boiled.  Its  increafe  almoft  exceeds 
belief ;  on  which  account  I  fhall  venture  to 
recommend  it  to  the  attention  of  thofe  who 
plant  potatoes  as  food  for  cattle  and  hogs ;  a 
pradice  highly  to  be  approved. 

I 

Laft  year  I  planted  four  eyes,  from  one  of 
thofe  potatoes,  in  four  different  kinds  of  foil ; 

N°  I.  A  ftrong  rich  loam. 

2.  A  light  rich  loam. 

3.  A  good  gravelly  foiL 

4.  A  fandy  foil* 


The 
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The  produce : 


N°  I. 

34  lb. 

2.  - 

29 

3- 

19 

4- 

-  15 

I  fhall  now  mention,  in  as  concife  a  manner 
as  pofTible,  fome  other  experiments  I  made  laft 
year,  in  order  to  afcertain  wh^t  kind  of  ma¬ 
nure  is  moft  agreeable  or  beneficial  to  the  po- 
tatoe  plant. 

I  had  a  fmall  field  which  was  laid  down  in 
lands  of  about  five  feet  broad :  I  put  the  in¬ 
tended  manures  into  the  furrows,  and  then 
plowed  it  in  the  common  way,  by  which  means 
the  manures  were  thrown  into  the  middle  of  all 
the  new  lands,  and  upon  which  I  planted  the 
fets.  The  rows  were  all  exadlly  of  the  fame 
length ;  the  very  fame  quantity  of  fets  in  each 
rpw ;  and  all  had  the  very  fame  advantages  of 
hoeing : 


1.  Manured  with  coal-afhes  only. 

2.  Stable-dung  and  coal-afiies  mixed. 

3.  Stable-dung  alone. 

4.  No  manure. 

5.  Compoft  made  of  dung,  limCj  and  foil. 


N“  6; 
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N®  6.  Stable-dung  covered  with  common  yel¬ 
low  mofs. 

7.  Soaper’s  wafte. 

8.  Stable-dung  and  lime. 

9.  Idme  alone. 

10.  Coal-afhes  and  lime. 

1 1.  Stable- dung  and  foaper’s  wafte, 

12.  Soot,  foil,  and  coal-albes. 

13.  Salt  and  foil. 

14.  Saw-duft  and  coal-albes. 

15.  Stable- dung  and  faw-duft. 

16.  Dung  of  poultry  and  coal-aflics, 

17.  Dung  of  poultry  and  fand. 

18.  Saw-duft  and  lime. 

19.  Decayed  rufhes  and  lime, 

20.  Tanners’  bark  and  lime. 

21.  Bark  and  ftable-dung. 

22.  Bark  alone. 

23.  Stable-dung  with  lime  fpread  over  the 

land. 

24.  Chopped  whins  with  a  covering  of  lime 

over  them. 

The  produce. 

1.  21 1  lb.  rather  fmall  in  fize. 

2.  3441b.  very  fine. 

3.  3151b.  ditto. 

4.  1 34  lb.  very  fmalL 

5- 
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'  5- 

204  lb. 

middling  fize. 

6. 

438  lb. 

remarkably  fine. 

7- 

3831b. 

very  fine. 

8. 

268  lb. 

tolerably  well  fized. 

9* 

187  lb. 

ditto. 

10. 

192  lb. 

ditto. 

1 1. 

298  lb. 

very  good  fized. 

12. 

271  lb. 

ditto. 

13- 

200  lb. 

ditto. 

14. 

190  lb. 

fmaller  in  fize. 

15- 

307  lb. 

very  fine. 

16. 

236  lb. 

pretty  fine. 

17- 

156  lb. 

rather  fmalL 

18. 

197  lb. 

ditto. 

19. 

208  lb. 

very  good  ones. 

20. 

76  lb.  very  poor  ones. 

21. 

144  lb. 

rather  larger. 

22. 

35  lb.  very  poor. 

23- 

232  lb. 

pretty  fine  ones. 

24. 

256  lb. 

very  fine  and  large. 

I  can  only  fay  in  favour  of  this  account, 
that  it  is  very  accurate.  I  faw  the  potatoes 
taken  up  and  weighed,  and  alfo  entered  them 
(upon  the  field  where  they  were  weighed)  into 
my  memorandum- book,  from  whence  the  above 
account  is  taken.  Many  will  be  furprized  at 
the  apparent  advantages  arifing  from  the  ufe  of 

whins 
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whins  and  mofs.  The  former  I  had  known 
tried  before,  and  with  fuccefs,  in  the  culture 
of  potatoes ;  and  the  latter  I  found  ranked 
at  the  head  of  a  clafs,  termed  the  fattening  ma¬ 
nures^  in  a  periodical  work,  publiflied  at  Paris 
under  the  title  of  Journal  (Economique. 

As  ftable-dung  and  mofs  feemed,  from  the 
above  experiments,  to  have  the  advantages  over 
all  the  reft,  I  was  determined  to  make  a  fair 
trial  of  their  refpective  merits.  Accordingly 
I  had  two  rows  of  potatoe-fets  planted  alter¬ 
nately  upon  ftable-dung  and  mofs,  fo  that  there 
could  be  no  advantage,  either  from  foil,  expo- 
fure,  or  cultivation,  to  one  plant  more  than 
another.  I  had  one  row  dug  up  in  my  pre¬ 
fence,  and  immediately  weighed.  The  confe- 
quence  was,  the  crops  were  fo  equal  in  weight, 
that  the  balance  could  not  determine  the  dif¬ 
ference.  Tliofe  that  came  from  the  dunged 
plants  were  more  in  number,  the  others  better 
and  more  equally  fized. 

The  laft  experiment  was  made  upon  fome 
feedling  potatoes,  called  the  Ogden  Seedlings^ 
raifed  the  preceding  year  from  one  of  the  for-^ 
ward  kinds.  They  promife  much,  both  for 
goodnels  and  perfecting  their  roots  very  early. 

All 
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All  our  varieties  have  been  procured  from  the 
feed,  and  inore  may  be  expelled :  This  is  cer¬ 
tainly  the  bell  method  to  keep  our  prefent  forts 
from  degenerating. 

This  year  I  took  up  one  row  of  potatoes, 
part  of  which  was  manured  with  ftable-dung 
and  coal-afhes,  the  other  with  the  fame  quanti¬ 
ty  of  ftable-dung  and  mofs.  The  confequence 
was,  that  thofe  from  the  dung  and  mofs,  not 
only  exceeded  the  others  in  fize,  but  were 
about  a  third  more  in  weight.  The  foil  and 
cultivation  the  fame. 

Many  inferences  may  be  deduced  from  the 
above  experiments,  fome  of  which  are  very 
obvious  *,  as  that  mofs  is  a  very  good  manure 
for  potatoes  *,  ftable-dung  very  good  and  pro¬ 
per  ;  coal-afhes  the  fame,  but  not  equal  to  the 
former*,  foapers’  wafte  a  very  good  one,  but 
it  is  too  dear,  as 'well  as  difficult  to  be  obtained 
in  large  quantities. 
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ESSAY  III. 

On  the  Analogy  hePween  Plants  and  Animals, 

IN  a  former  e/Tay,  the  laws  of  vegetation 
were  plainly  difcovered  to  be  analogous  to 
thofe  maintained  throughout  the  animal  world. 
And  if  we  extend  our  inquiries,-  we  may  trace 
the  connexion  fo  far,  that  it  would  be  difficult 
to  determine  where  it  ceafes.- 

It  is  amazing  to  obferve  the  infinite  wifdom 
of  the  Creator  in  his  works,  and  the  intire  de¬ 
pendence  which  one  part  of  them  has  upon  the 
other.  We,  who  at  befi:  can  only  reafon  from 
fecond,  and  thofe  very  imperfe6t  caufes,  muft 
necefifarily  Hand  amazed  whenever  we  contem¬ 
plate  the  works  of  the  creation. 

It  is  our  duty,  however,  to  extend  all  inqui¬ 
ries,  which  are  fubfervient  to  the  advantage 
of  fociety,  to  the  higheil  pitch  of  perfection 
in  our  power.  The  ftudy  of  nature  can  never 
be  fufficiendy  attended  to.  Nor  can  agricul¬ 
ture  be  ever  brought  to  perfection,  till  a  juft 
theory  be  drawn  out  from  the  walk  of  nature 
herfelf.  She  is  fo  bountiful  to  us,  that  her 

treafure 
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treafure  is  never  exhaufted,  and  the  more  dif- 
coveries  we  make,  the  more  we  find  intirely 
unknown  to  us. 

It  is  true  the  vegetable  world  is  a  very 
paffive  one.  The  want  of  fenfation,  and  the 
means  of  felf- prefer vation,  render  it  eflential- 
ly  different  from  the  animal  world.  In  moft: 
other  points,  the  image  of  the  one  may  be 
difVindlly  traced  in  the  mirror  of  the  other. 
They  have  a  code  of  laws  drawn  up  for  them 
by  the  author  of  nature  himfelf,  and  to  it  they 
fleadily  adhere. 

It  need  fcarce  be  remarked,  that  nature  ob-^ 
ferves  her  ftages  and  periods  of  life,  in  the 
vegetable,  as  well  as  in  the  animal  world.  We 
obferve  the  greateft:  tendernefs  and  delicacy  in 
the  firfl  growth  of  every  plant.  Their  matu¬ 
rity  wears  every  mark  of  health  and  vigour : 
and  this  is  the  period  for  produce  and  increafe. 
Vegetables,  as  well  as  animals,  afford  ftrong 
evidences  of  the  decline  of  life.  When  nature 
has  run  its  courfe,  we  obferve  the  brawny  oak 
gradually  decay  :  hoary  old  age  tumbles  it  into 
ruins,  and  the  place  thereof  knoweth  it  no  more. 


Some 
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Some  plants  are  of  longer  duration  than 
Others.  Annuals,  Biennials,  Perennials  may 
all  be  obferved  within  a  very  narrov/  compafs 
of  ground.  Some  produce  flowers  but  once  in 
the  time  of  their  exiftence,*  and  then  exhauft 
their  own  life  in  giving  it  to  their  oftsprihg;' 
One  revolving  fun  often  meafures  the  dura¬ 
tion  of  other  flowers,  particularly  the  Ceres, 
which,  like  children,  frequently  come  into  the 
world,  as  it  were,  but  to  try  to  live; 

We  certainly  may  imagine,  with  great  truth, 
that  plants  have  few  offices  to  perform.  And 
yet  nature  has  affigned  them  more  than  we  are 
aware  of,  for  our  ufe  as  well  as  inflrudion. 
The  ftory  of  the  fun-flower  in  Ovid’s  Meta- 
morphofes,  is  confirmed  by  daily  obfervation. 
Thomfon  beautifully  defcribes  its  affedlion  : 

But  one,  the  lofty  follower  of  the  fun, 

Sad  when  he  fets,  fhuts  up  her  yellow  leaves, 

Drooping  all  night ;  and  when  he  warm  returns. 

Points  her  enamour’d  bofom  to  his  ray. 

Moll  of  the  difcous  flowers,  by  fome  elaftic 
power  unknown  to  us,  follow  the  fun  in  its 
courfe.  They  attend  him  to  his  evening  re¬ 
treat,  and  meet  his  rifing  luftre  in  the  morning 
with  the  fame  conflant  and  unerring  law. 

Vege- 
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Vegetables  enjoy  their  periods  of  f}eep  and 
reft  equally  with  the  animal  world.  The  com¬ 
mon  goat’s-beard  feems  defigned  to  remind  us 
of  the  fun  pafiing  the  meridian,  by  clofing  up 
its  flowers  at  that  time ;  whilft  all  the  trefoils 
ferve  as  a  barometer  to  the  hufbandman,  by 
conftantly  eontradling  their  leaves  againft  an 
impending  ftorm.  I  need  fcarce  mention  the 
contradling  qualities  of  the  tamarind,  acafia, 
fenfitive  plant,  the  common  whitlow-graflTes^ 
and  cuckoo-bread,  to  ftrengthen  my  aflertions. 
They  are  fafts  fufficiently  known  to  mankind 
in  generah 

In  the  animal  world  we  obferve,  that  many 
creatures  undergo  various  changes  during  the 
courfe  of  their  exiftence.  The  caterpillar,  iii 
particular,  undergoes  feveral  changes  before  it 
produces  a  butterfly.  The  very  fame  effects 
may  be  traced  in  the  vegetable  world.  Who 
could  imagine,  without  knowing  the  fadl,  that 
ivy,  in  its  infant  ftate,  bears  lanceolated  leaves^ 
and  produces  neither  flowers  nor  fruit  ?  In  its 
next  ftate  tht  leaves  are  quinquelobed,  and  the 
plant  adheres,  in  a  barren  ftate,  to  trees' and 
rocks  for  fupport.  Three  years  generally 
dapfe,  like  a  peacock  in  getting  his  plumes, 
before  it  branches  out  into  a  tree,  v/ith  trilobed 

X  leaves. 
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leaves,  and  produces  both  flowers  and  fruit. 
And  it  is  ftili  as  wonderful  to  obferve,  that  it 
finilhes  its  growth  with  plain  oval  leaves. 

Difeafes  are  as  incidental  to  plants  as  ani- 
'  mals.  The  amputation  of  a  limb,  or  the  lofs 
of  it  by  the  violence  of  a  tempeft,  fpoils  the 
fymmetry  of  the  plant,  and  retards  its  growth. 
The  vine  bleeds  too  much  if  it  is  pruned  by 
an  unlkilful  hand,  or  at  an  improper  feafon. 
Tiie  orchard  refufes  its  crop  of  apples,  if  'we 
life  the  knife  frequently  or  improperly.  Cank¬ 
er,  on  another  hand,  corrodes  the  very  vitak 
of  exiftence.  And  nothing  is  fo  common  as  to 
fee  infers  and  vermin  deflroy  the  mofV  vigo¬ 
rous  fhoots.  Exceffive  drought,  or  intenfe  cold, 
and,  above  all,  an  improper  foil,  llioot  the  ar¬ 
rows  of  certain  death.  We  readily  allow  that 
an  inhabitant  of  the  Torrid  Zone  would  foon 
be  ftarved  to  death  in  Greenland  or  Lapland : 
But  we  forget  that  the  fame  wife  Creator  of  all 
things,  has  alfo  appropriated  a  proper  foil  and 
climate  to  the  fimpleft  weed  that  grows. 
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E  S  S  A  Y  IV. 

On  Experiments. 

Experiments  corredlly  made,  and  fairly  re¬ 
lated,  form  the  data  on  which  agriculture 
Ihould  be  founded.  To  plan  an  experiment 
well,  to  trace  it  minutely  through  its  progrefs, 
and  to  draw  a  juft  conclufion,  is  expedled  from 
the  philofopher.  And  yet  experiments  that 
fpring  from  chance  more  than  reafon^  ihould 
not  be  negledled.  •  The  following  have  been 
tranfmitted  to  me.  Their  authenticity  and 
correclnefs  fufEciehtly  recommend  them. 

Experiment  L 

On  manuring  Meadow  Lands 

It  is  a  general  pra6lice  for  the  farmers  in  the 
fouthern  counties  to  manure  their  meadow 
lands  at  Chriftmas.  We,  on  the  contrary,  put 
it  on  as  foon  as  poflible  after  the  fithe.  I  have 
made  a  number  of  trials  with  a  view  to  deter- 

X  2  mine 
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mine  the  merit  of  each  refpeftive  way,  afiJ 
dare  venture  to  fay  that  it  is  better  to  manure 
when  there  is  fome  life  in  the  grafs,  than  at  a 
time  when  all  vegetation  is  flopt. 

The  fouthern  farmers  alledge,  that  the  vo¬ 
latile  parts  of  the  dung  may,  during  that  hot 
feafon,  be  exhaled  by  the  fun.  I  grant  that 
this  obje6tion  may  have  fome  weight  ^  but  it 
muft  be  conlidered  that  rain  frequently  falls  at 
that  feafon  of  the  year,  a  fmall  quantity  of 
which  will  be  fufficient  to  walh  the  dung 
amongft  the  old  roots  of  the  grafs,  which,  by 
fhading  it  from  the  rays  of  the  fun,  enables  it 
to  preferve  its  vigour.  This  effedt  is  the  more 
readily  accomplifhed,  as  we  conftantly  employ 
a  heavy  bulh-harrow  to  fpread  the  dung  equally 
upon  the  ground.  By  following  this  method, 
our  aftermath  generally  becomes  luxuriant, 
Befides,  it  more  effedtually  encourages  the 
Ihooting  of  the  young  grafs  in  the  fpring.  The 
roots  of  all  perennial  grafles  renew  themfelves 
by  off-fets,  and  die  after  they  have  perfedted 
their  feed.  The  manure,  when  laid  to  the  old 
roots,  invigorates  the  off-fets,  by  keeping 
them  warm  during  the  winter.  Lands  manu¬ 
red  after  the  fithe  are  not  fo  eafily  frozen  as 
thofe  wh  ich  have  not  been  drelTed  in  that  man- 
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ner.  This  is  an  undoubted  facft,  and  proves 
greatly  in  favour  of  the  northern  hufbandry. 
After  very  fevere  winters,  the  young  grafs  that 
fhould  have  branched  out  from  the  old  roots 
is  frequently  killed.  The  feeds  alfo  which 
were  fhed  in  July,  being  young  and  tender, 
are  often  deftroyed.  Our  manner  of  dreiTing 
affords  them  a  certain  protection  in  the  fevereft 
feafons.  It  may  be  objeCled,  that  dung,  laid 
on  after  the  fithe,  may  render  the  aftermath 
difagreeable  to  the  cattle.  But  our  farmers  do 
not  praClically  find  that  inconvenience.  Could 
we  always  be  fure  of  a  fhower  of  rain  within  a 
few  days  after  laying  on  the  manure,  our  me¬ 
thod  would  then,  inconteftibly,  be  the  belt; 
but,  even  without  that  certainty,  I  find  it 
better  than  the  other. 

Experiment  II. 

On  the  Oil-Compofl, 

In  the  month  of  June  I  feleCted  four  lands, 
of  equal  goodnefs,  in  a  field  intended  for  tur¬ 
nips.  The  foil  was  a  light  fand,  with  a  tole¬ 
rable  quantity  of  vegetable  earth  amongfl  it. 
It  was  plowed  out  of  fward  in  November, 
and  had  not  borne  a  crop  for  many  years.  I 

X  3  fhall 
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fliall  diftinguifh  my  experimental  lands  by 
N°  I.  2.  3.  4. 

I 

1.  was  manured  with  rotten  dung. 

2.  with  oil-compofb. 

3.  v;ith  lime. 

4.  was  left  without  any  drefiing. 

On  the  20th  of  June  they  were  all  fown 
with  turnip-feed,  broad-caft,  and  during  the 
courfe  of  the  feafon  were  twice  hoed. 

In  November  I  viewed  the  field,  and  made 
the  following  remarks ; 

N"*  I.— the  beft. 

2. — the  next. 

3.  — the  worft. 

4. — better  than  N°  3, 

Here  the  oikcompofl  appears  in  a  favour^ 
able  -light ;  but  other  trials,  made  with  equal 
accuracy,  feem  rather  to  prove  that  it  is  not 
proper  for  turnips,  barley,  or  quick-growing 
vegetables.  It  requires  being  meliorated  by 

the  adtion  of  the  atmofphere,  and  therefore  is 

» 

better  adapted  to  winter  crops.  I  am  confirm¬ 
ed  in  this  idea  by  repeated  experiments  made 

fince 
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flnce  the  publication  of  the  firfl:  edition  of  thefe 
effays. 

Upon  the  above  experiments  we  may  re¬ 
mark,  that  liming  of  fandy  lands,  for  turnips, 
does  not  encreafe  the  prolific  virtue  of  the  foil, 
as  the  land,  in  a  flate  of  nature,  bore  a  better 
crop  than  the  one  that  was  limed. 

When  the  land  happens  to  he  ftiffer  than 
is  required  for  turnips,  it  miay  be  good  huf- 
bandry  to  lay  upon  it  a  large  quantity  of  lime 
to  open  its  body  for  the  free  admiffion  of  the 
tap-root  of  the  turnip.  The  lands  will  alfo  be 
rendered  more  dry,  without  which  the  turnips 
will  never  arrive  at  any  fize.  Farmers,  in  ge¬ 
neral,  take  great  pains  to  pulverize  their  light 
'  foils  intended  for  turnips ;  but  they  feldom 
plow  deep  enough..  A  turnip  is  found  to  root 
deep,  and  in  all  operations  of  hufbandry  we 
fhould  be  careful  to  follow  the  bias  of  nature. 
It  is  for  that  reafon  v/e  ought  to  make  ourfeives 
acquainted  with  the  fize  and  fhape  of  the  roots 
of  fuch  plants  as  are  objedls  of  field-hufban- 
dry.  When  once  v/e  have  obtained  that  ne- 
ceflary  knowledge,  it  will  be  an  eafy  matter  to 
fuit  the  preparation  of  the  foil  to  the  nature  of 
the  grain.  It  will  alfo  enable  us  to  diredl  the 
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variations  of  our  crops  upon  juft:  and  rational 
principles. 

It  is  abundantly  evident  that  all  plants  live 
upon  the  fame  food.  Some  require  more, 
fome  lefs.  Some  take  it  near  the  furface, 
others  take  it  deeper.  Upon  thefe  principles 
we  may  account  for  the  neceflity  of  varying 
the  crops  in  the  old  hufbandry.  The  drill  huf* 
bandry  makes  ail  changes  of  fpecies  unnecef* 
fary.  In  it  all  kinds  of  grain  may  be  fuited  to 
the  lands  moil  proper  for  them.  The  fuccefs 
of  that  fort  of  hufbandry,  when  properly  con- 
du6led,  proves  to  a  demonilration  that  all  plants 
are  nourifhed  by  the  fame  food.  That  food, 
I  apprehend,  confifts  chiefly  of  oily  particles. 

It  is  of  great  moment  to  fix  upon  what  is 
really  the  nutriment  of  vegetables,  as  it  will 
enable  us  to  condudl  our  compoft:  dunghills, 
upon  juft:  and  rational  principles.  The  doc¬ 
trine  of  manures  is  but  little  underflood.  The 
farmer  fhould  at  all  times  retain  in  his  me¬ 
mory  a  general  idea  of  them.  He  may  divide 
manures  into  four  kinds. 

I.  Such  as  give  nourifhment  only  ;  as  rape- 
duft,  foot,  malt-dufl,  oil-compofl,  blood-corn- 
pofl,  pigeons’  dung,  and  all  hand-dreffings. 

2.  Such 
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2.  Such  as  give  nourifhment,  and  add  to 
the  foil  *5  as  horfe  dung,  cows  dung,  human 
ordure,  rotten  animal  and  vegetable  fubdances. 

3.  Such  as  open  the  foil,  and  do  not  nou- 
rifh  in  their  own  nature*,  as  lime,  light  marls, 
fand,  and  vegetable  alhes. 

4.  Such  as  ftiffen  the  foil,  and  at  the  fame 
time  nourilh  a  little  j  as  clay,  clay  marls,  and 
earth. 

An  attention  to  thefe  general  remarks,  and 
a  few  obfervations  upon  the  opennefs,  ftiffnefs, 
and  depth  of  the  different  foils,  will  enable  the  - 
farmer  to  lay  down  a  rational  fyftem  of  culti- 
yation. 

The  theory  of  Agriculture  being  but  little 
underftood,  it  is  no  wonder  that  the  pradice  has 
remained,  for  ages,  fo  vague  and  uncertain. 

Experiment  III. 

On  a  new  Kind  of  Manure, 

All  kinds  of  animal  fubftances  go  into  fpon- 
taneous  putrefadlion.  Vegetables  do  the  fame  ^ 

but 
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but  to  effect  their  entire  diffolution  a  greater 
degree  of  heat  is  required.  I  do  not  mean  in 
this  place  to  treat  of  the  various  manures, 
made  ufe  of  by  the  farmer.  It  would  be  car¬ 
rying  me  into  a  field  too  extenfive  for  my  li¬ 
mited  defign.  The  foregoing  experiment  con¬ 
tains  fome  general  remarks  upon  this  head,, 
which  the  intelligent  hufbandm.an  may  eafily 
improve  into  a  fyftem. 

The  bounty  granted  by  parliament  for  the 
encouragement  of  the  wliale  fifhery,  has  been 
"the  means  of  faving  an  immenfe  fum  to  this, 
nation.  The  Dutch  ufed  formerly  to  monopo¬ 
lize  the  trade  •,  but,  by  the  wifdom  of  the  le- 
gifiature,  we  now  enjoy  a  confiderable  fiiare  of 
it.  In  a  former  efiay,  I  have  endeavoured  to 
fhew  that  train-o.il  made  into  a  compofl  with 
pot-afii,  makes  a  good  fuccedaneum  for  dung. 
A  number  of  experiments,  made  by  very  ac¬ 
curate  obfervers,  feem  to  eilablifii  the  opi¬ 
nion. 

When  the  oil  has  been  taken  from  the  blub¬ 
ber,  by  the  ablion  of  boiling  water,  the  re¬ 
maining  part  is  thrown  into  the  fea.  I  have 
long  lamented  that  no  perfon  has  ever  confi- 

dered 


[  331  ] 

dered  this  fatty  fubftance  in  the  light  of  a  ma¬ 
nure.  It  is  an  animal  body,  and,  beyond  all 
doubt,  capable  of  being  reduced,  by  putrefac¬ 
tion,  into  a  rich  vegetable  food.  The  only 
thincr  that  remains,  is  to  direft  the  farmer  in 
the  manner  of  its  application. 

In.  September  laft  I  colleded  about  a  ton  of 
it,  which  I  mhxed  into  a  heap  with  four  loads 
of  frefh  horfe  dung.  This  fpring  I  propofe 
to  mix  it  up  with  a  proportionable  quantity  of 
fuch  materials  as  are  ufaally  collefled  for  form¬ 
ing  a  compoft  dung-hill,  and  I  flatter  itiyfelf^ 
that  it  will  prove  a  rich  and  cheap  compoft. 

I  do  not  take  upon  me  to  fay  that  this  i^  the 
beft  method  of  ufing  the  whale  flefn.  It  will 
give  me,  pleafure  to  hear  that  others  have  ap¬ 
plied  it  differently,  being  well  affured  that  per- 
fecftion  can  only  be  attained  by  the  concurring 
affiftance  of  many.  I  boaft  of  no  other  merit 
beyond  giving  the  original  hint.  There  was  a 
time  when  the  richeft  manures,  produced  in 
cities  and  large  towns,  were  either  conveyed 
into  the  fea,  or  thrown  into  rivers.  We  have 
now  the  fatisfadtion  to  fee  that  method  univer- 
fally  condemned. 


In 
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In  order  to  encourage  the  farmer  to  feek  af¬ 
ter  the  refufe  of  train  oil,  I  might  obferve  that 
no  manure  has  hitherto  been  found  of  a  richer 
quality  than  the  putrid  offal  of  fifh.  In  fome 
parts  of  Cornwall  they  manure  their  lands  with 
pilchards  in  a  plentiful  feafon,  and  find  that 
no  manure  equals  them  in  richnefs. 

It  is  allowed  on  all  hands,  that  putrid  ve¬ 
getables  make  good  manure ;  but  it  fhould  be 
remembered,  that  animal  bodies,  when  redu¬ 
ced  into  the  fame  flate,  a6t  more  powerfully, 
and  preferve  the  land  much  longer  in  ftrength 
and  vigour. 

We  cannot  pay  too  much  attention  to  every 
thing  that  relates  to  manures ;  without  their 
affiftance  the  richeft  foils  would  foon  be  redu¬ 
ced,  by  frequent  cropping,  to  a  barren  flate. 
It  is  pleafmg  to  obferve  how  the  diffolution  of 
one  body  is  neceffary  for  the  life  and  increafe 
of  another.  All  nature  is  in  motion.  In  con- 
fequence  of  the  putrid  fermentation  that  is 
every  where  carried  on,  a  quantity  of  vegetable 
nutriment  afcends  into  the  atmofphere.  Sum¬ 
mer  fhowers  return  much  of  it  again  ;  but  part 
falls  i»to  the  fea,  and  is  loft.  To  this  we  may 

,  add^ 
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add^  the  animal  and  vegetable  fubftances  con^ 
fumed  on  board  of  ihips,  ail  of  which  are  bu^ 
ried  in  the  ocean.  The  induftry  of  man  re^ 
ftores  them  to  the  earth  and  we  may  prefume 
that  the  fifh  taken  from  the  fea,  leave  a  ba¬ 
lance  in  favour  of  riiankind.  Thus  provi¬ 
dence,  with  the  moft  confunimate  wifdom^ 
ke-eps  up  the  neceflary  rotation  of  things. 

Experiment  IV. 

On  the  OiUCompoJl 

In  the  month  of  May  1  planted  twelve  al¬ 
leys  that  lay  between  my  afparagus  beds  with 
cauli- flower  plants.  Each  alley  took  up  about 
thirty  plants.  One  of  the  alleys  I  fet  apart  for 
an  experiment  with  the  oil-compofl:,  which 
which  was  prepared  according  to  the  dire6lions 
given  in  the  firfl:  volume  of  the  Georgicat 
Eflfays. 

About  a  handful  of  the  compoft  was  put  to 
the  root  of  each  cauli-flower  plant.  In  all  other 
refpeds  the  alley  was  managed  like  the  reft: 

The 
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The  plants  in  general  flowered  verp  well  $  but 
thofe  to  v/hich  I  applied  the  conipofl:,  fprung 
up  haflily  with  fmali  flalks,  and  produced  very 
poor  flowers, 

I  imputed  this  unfavourable  appearance  to 
the  frelhnefs  of  the  compoft,  which  was  only  a 
few  weeks  old.  In  all  future  trials  I  fhall  ex- 
pofe  it  to  the  aflion  of  the  air,  in  order  to 
abate  the  heat,  and  neutralise  the  acrimony  of 
the  fait. 

In  the  September  following  this  uhfuccefsful 
experiment,  I  planted  the  fame  alleys  with 
early  cabbages.  The  neceflity  of  meliorating 
the  compofl:^  v/as  in  this  trial  fully  confirmed. 
For  the  cabbages  that  grew  upon  the  alley, 
which  in  May  had  received  the  compoft.  Were 
larger,  and  in  all  refpeds  finer,*  than  the  others. 

The  idea  that  I  entertain  of  the  compofl:  is, 
that,  when  meliorated  in  the  earth,  it  is  capa¬ 
ble  of  giving  a  richnefs  and  frelhnefs  to  it. 
Upon  this  principle  I  would  recommend  it 
to  gardeners  as  a  fubjed  worthy  of  further 
trials; 


Expe- 
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Experiment  V. 

On  Siberian  Spring-JVheat 

\ 

On  the  14th  of  Apirl,  1770,  I  fowed  three 
bulhels  and  a  half  of  the  Siberian  fpring-wheat 
on  an  acre,  and  reaped  it  with  the  firft  wheat 
in  the  neighbourhood.  I  had  thirty  (looks, 
which  yielded  above  three  pecks  per  (looko 
The  wheat  weighed  four  (lone  fix  pounds  per 
bulhel. 


Experiment  VI. 

On  the  Howard^  or  large  Bedfordjhire  Potatoe  -f . 

By  all  the  experiments  that  have  been  made, 
the  Howard  potatoe  is  found  to  produce  the 
larged  crop.  On  that  account  they  are  chiefly 
ufed  in  feeding  of  cattle.  In  two  beds,  four  feet 
wide,  and  two  hundred  feet  long,  I  planted  in 
a  common  field  a  fudicient  number  of  fets  of 
this  kind  of  potatoe,  and  managed  them  by 

the 
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the  horfe-hoe.  The  produce  was  fixty-foiif 
bufhels,  each  bufhel,  up-heaped^  weighing  about 
yo  lb.  My  cattle  eat  them  boiled,  with  as 
much  eagernefs  as  the  beft  forts,  and  came  on 
as  well  with  them.  I  have  built  a  boiling  houfe^ 
&c.  on  Mr.  Young’s  plan,  and  during  this 
whole  winter  have  boiled  potatoes  for  my  cat¬ 
tle.  For  the  fattening  ones,  I  mix  ground  oats 
with  them;  and  for  the  milk  cows,  malt  duft; 
and  dare  venture  to  affirm  that  they  are  much 
more  profitable  than  either  turnips  or  cabbages. 
Once,  when  my  potatoes  grew  low',  I  defift- 
ed  sivino;  them  to  the  milking  cows.  Immedi- 
ately,  though  fed  with  the  beft  hay,  they  fell 
off  amazingly  in  their  milk.  I  therefore  began 
again,  and  in  a  week’s  time  they  gave  better 
than  one-third  more  butter.  I  own  this  acci¬ 
dental  difcovery  gave  me  much  fatisfadtion,  as 
it  confirmed  my  opinion,  that  potatoes  boiled 
are  an  excellent  winter  food  for  cattle.  Their 
culture  is  not  fo  difficult,  at  leaf!:  not  fo  pre¬ 
carious,  as  either  turnips  or  cabbages.  Their 
value  is  fuperior,  and  there  is  no  rifk  of  their 
,  giving  a  difagreeable  tafle  either  to  butter  or 
milk.  Add  to  this  the  vafl  increafe  of  the 
Howard  potatoe,  and  its  equality  with  the  beft 
forts  when  ufed  for  cattle. 


Expe- 
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Experiment  VIL 
On  the  Increafe  of  Potatoes 

My  gardener  cut  a  large  potatoe  into  nine 
pieces,  which  he  planted  with  dung,  in  a  drill, 
in  the  garden.  By  earthing  up  and  laying  the 
Ihoots,  he  produced  575  fizeable  potatoes^ 
which  weighed  8  ft.  8  lb;  Another  of  my  fer- 
vants  produced,  in  the  field,  ’7ft.  of  good  po¬ 
tatoes  from  the  fame  number  of  fets.  Tho* 
this  experiment  cannot  always  be  executed  in 
its  full  force  in  an  extenfive  fcale,  it  ought  not- 
withftanding  to  be  imitated  as  nearly  as  circum- 
ftances  will  allow.  It  ftiows,  in  the  mdft  dif- 
tinguifhing  manner,  the  ufe  of  clean  and  care¬ 
ful  hufbandry. 

Experiment  VIII. 

On  the  Increafe  of  Potatoesf, 

On  the  14th  of  April,  I  cut  a  large  white 
potatoe  into  feventeen  fets,  which  were  planted 
in  as  many  hillocks,  at  the  diftance  of  four  feet. 

Y  •  In 
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In  the  courfe  of  growing,  the  plants  were  earth¬ 
ed  up,  and  upon  the  14th  of  Od:ober  the  crop 
was  taken  up :  The  produce,  ten  pecks  of 
fizeable  potatoes.  At  the  time  that  this  expe¬ 
riment  was  made  I  had  feveral  hillocks,  in 
which  I  put  three  and  four  fets  of  the  fame 
kind  of  potatoe.  But,  upon  the  mofl:  careful 
examination,  I  could  not  obferve  that  thefe 
hillocks  produced  a  greater  crop  than  the  others 
planted  with  a  fingle  fet.  Hence  it  is  obvious, 
that  the  potatoe  fpreads  its  roots  mofl:  kindly 
when  leafl-  crouded. 

Experiment  IX. 

On  the  Oil-Comp  oft 

In  the  year  1769,  I  made  the  following  trial 
with  the  oil-compofl:,  which  was  prepared  agree¬ 
able  to  the  directions  given  in  thefe  eflTays. 

Produce. 

One  acre,  fown  with  barley  "j  1.  s.  d.  q.  b.  p. 
and  manured  with  oil-  koiSo  550 
compofl:  J 

One  acre  adjoining,  fown^ 
with  barley  and  manured  f 
with  rotten  dung,  twelve  f  ^  4  3^ 

loads,  worth  J 

Difference  i  i  2 

The 
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The  compoft  barley  was  bolder  and  better  corn 
than  the  other. 

In  the  year  1770,  the  dunged  acre  produced 
of  rye,  three  quarters.  The  compoft  acre,  of 
ditto,  two  quarters  fix  biilliels. 

In  the  year  1771,  the  fame  lands  were  fown 
with  oats,  and  the  produce  was  greatly  in  fa-» 
vour  of  the  dunged  acre.  This  laft  experi¬ 
ment,  being  contrary  to  the  idea  of  good  huf- 
bandry,  was  made  with  a  view  to  determine 
the  abfolute  ftrength  of  the  compoft.  All  top- 
drefTings  are  exhaufted  in  the  year.  The  oil- 
compoft  feems  to  retain  its  vigour  longer.  It 
will  here  be  proper  to  obferve,  that  thefe  .ex¬ 
perimental  lands  were  in  a  common  field,  which 
had  been  many  years  under  the  plow. 

Experiment  X. 

On  the  Oil-Compofi 

In  the  fpring  1770,  I  prepared  a  piece  of 
ground  for  onions.  It  was  laid  out  into  fix 
beds  of  equal  fize,  and  all  fown  at  the  fame 
time. 

Y  2  Over 
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Over  two  of  them,  the  oil-compofl  was  fcat- 
tered  in  a  very  moderate  quantity.  Over  other 
two,  pigeon-dung.  And  over  the  remaining 
two,  fome  of  my  weed-compoft^  which  I 
efleem  one  of  the  beft  manures,  for  moil  ve^ 
getables,  that  can  be  made 

The  onions  came  up  very  well  in  all  the 
beds  ;  but,  in  about  fix  weeks,  thofe  that  were 
fed  with  the  oil-compoil  plainly  diftinguiihed 
the  advantage  they  had  over  the  reft,  by  their 
luxuriancy  and  colour  *,  and,  at  the  end  of  the 
fummer,  perfe6led  the  fineft  crop  that  I  had 
ever  feen,  being  greatly  fuperior  to  the  others 
both  in  quantity  and  fize. 

The  fame  fpring  I  made  an  experiment  upon 
four  rows  of  cabbages,  fet  at  the  diftance  of 
four  feet  every  way.  Two  were  manured  with 
the  oil-compoft,  and  two  with  my  own.  All 
the  plants  were  unluckily  damaged,  juft  before 
they  began  to  form,  by  fome  turkies  getting 
into  the  field,  and  plucking  off  the  greateft  part 
of  the  leaves.  However,  they  fo  far  recovered 
as  to  weigh,  in  the  September  following,  from 
22  to  2  81b.  a-piece.  The  rows  proved  fo  equal 

”  in 

*  This  compoil  is  formed  of  vegetable  fubftances-4'edLiced  in¬ 
to  putrefa<fl:ion. 
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in  goodnels,  that  I  could  not  determine  which 
had  the  advantage. 

The  fame  year,  one  part  of  a  field  of  wheat 
expofed  to  the  north-eaft  winds,  which  that 
fpring  continued  to  blow  for  a  month  or  five 
weeks,  appeared  very  poor  and  languid  at  the 
time  of  tillering.  Over  it  I  ordered  fome  of 
the  oil-compoit  to  be  fown  with  the  hand,, 
which  not  only  recovered,  but  alfo  pufhed  for¬ 
wards  the  wheat  plants  in  that  part  of  the  field, 
fo  as  to  make  them  little  inferior,  if  any,  to  the 
reft. 

The  fame  fpring  I  made  a  comparative  ex-^ 
periment  upon  four  contiguous  lands  of  oats,^ 
between  the  oil-compoft  and  my  owm  weed- 
compoft.  The  latter  had  manifeftly  the  ad« 
vantage,  though  the  other  produced  a  very  fine 
and  large  crop.  I  alfo  tried  the  oil-compoft 
upon  carrots,  and  it  anfwered  exceedingly  well. 

I  did  the  fame  this  .year,  (1771)  both  upon 
them  and  my  onions  ;  and  have  the  fineft  crops 
of  thofe  vegetables  I  eyer  faw  any  where  upon , 
^he  fame  compafs  of  ground. 

Y  3  Expe-. 
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Experiment  XI. 

A  general  Idea  of  the  Oil-Compfi. 

This  compofh  was  originally  formed  upon 
the  fuppofition  that  oily  particles  conftitute 
the  chief  nourifhment  of  vegetables.  The  ufe 
of  rape-duft,  and  other  oily  and  faponaceous 
manures,  place  this  dodrine  in  a  favourable 
light.  It  nov/  remains  that  we  determine  the 
merit  of  the  compoft  by  accurate  experiments. 

The  oil-compoft  may  be  ufed  two  ways  :  It 
may  either  be  fown  upon  the  furface  with  the 
hand,  or  worked  into  the  foil  by  the  plow  or 
fpade.  For  corn  and  horizontal  feeders,  the 
firft  method  is  moft  proper.  The  latter  is  belt 
for  cabbages,  hops,  beans,  carrots,  and  all 
tap-rooted  plants.  When  diftributed  upon 
the  furface,  it  is  foon  meliorated  by  the  adion 
of  the  air,  rains,  and  dews.  When  worked 
into  the  foil,  it  is  deprived  of  thofe  neceflary 

influences.  Here  lies  a  material  diftindion 

'  ■  •  <. 

which  leads  to  its  right  ufe  and  application. 

Previous  to  the  planting  of  any  deep-rooting 
vegetable,  the  compofl:  Ihould  be  worked  into 
t^  foil  by  the  plow  or  fpade.  Its  particles, 

when 


[  343  ] 

when  undivided,  are  too  hot  for  the  tender 
fhoots. 

Some  injudicious  inquirers  have  placed  a 
handful  of  the  compoft  clofe  to  the  roots  of  a 
cabbage  plant,  flattering  themfelves  that  they 
were  then  conducing  an  ex'perimentum  crucis. 
Death,  or  a  feeble  vegetation  enfued.  Hence 
arofe  an  argument  againfl;  the  nutritive  power 
of  the  compofl:.  Lime,  the  allies  of  burnt  ve¬ 
getables,  Hale  urine,  goofe  and  pig-dung, 
when  improperly  applied,  are  alfo  poifons.  It 
requires  fome  judgment  to  plan,  as  well  as  to 
reafon  upon  an  experiment. 

Experiments  corre6lly  made,  confbitute  the 
bafis  on  which  agriculture  fliould  be  raifed ; 
but  thofe  experiments  fliould  rather  be  the  ef- 
fe6t  of  reafon  than  of  chance.  To  plan  an 
experiment  well,  to  trace  it  minutely  through 
its  progrefs,  and  to  draw  a  jufl:  conclufion,  re¬ 
quires  a  perfect  knowledge  of  the  hiftory  of 
nature  and  of  art.  From  a  defect  in  thefe  par¬ 
ticulars,  we  often  become  hafty  in  our  praife, 
as  well  as  indifcreet  in  our  cenfure. 

From  a  variety  of  experiments,  I  find  that 
the  compoft;  fliould  be  prepared  fome  months 
before  it  is  ufed :  It  fliould  alfo  be  frequently 

turned 
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turned  and  expofed  to  the  influence  of  the  atmo-^ 
fphere.  This  lafl:  operation  is  abfolutely  necef-- 
fary  when  the  compofl:  is  intended  to  be  worked 
into  the  foil  with  the  fpade.  By  that  means  the 
acrimony  of  the  fait  will  be  abated,  and  the 
plant,  infliead  of  being  burnt  up,  will  be  encou¬ 
raged  to  fpread  its  roots  in  quell  of  nourifhment. 

It  will  here  be  neceflTary  to  obferve,  that  the 
oil-compoH  was  originally  intended  as  a  fublli- 
tute  for  rape-dull,  and  other  expenflve  top- 
dreflings.  In  all  refpedls  it  muH  be  confidered 
as  inferior  to  rotten  dung. 

Experiment  XIL 

A  profit  able  Method  of  f owing  Wheat  on  Land  too 
ftrong  for  Lurnips 

In  the  year  1768,  I  had  a  field  of  about  fix 
acres,  which,  in  the  common  courfe  of  huf- 
bandry,  fhould  have  been  fummer-fallowed,  in 
order  to  prepare  it  for  fowing  wheat  at  the 
latter  end  of  the  year.  The  foil  being  a  loole 
crumbling  clay,  I  fowed  it  with  rape,  about 
a  fortnight  before  midfummer,  inllead  of  fal¬ 
lowing.  .  , 

*  By  Mr.  E.  Cleaver,  of  Whitwell,  near  York. 
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On  the  25th  of  September,  it  was  ftocked 
with  fheep,  and  eat  dole  to  the  ground  •,  and 
about  a  month  after  that,  it  was  fown  with 
wheat  upon  one  plowing.  The  winter  being 
open,  great  part  of  the  rape,  which  was  plowed 
in,  revived  in  the  fpring.  This,  1  feared, 
would  endanger  the  crop.  In  that  fxtuation 
things  remained  till  about  the  20th  of  April, 
at  which  time  I  thought  the  rape  was  in  full 
fap.  I  therefore  judged  this  the  moll  favour¬ 
able  feafon  for  deflroying  it.  For  that  purpofe 
I  turned  in  as  many  ewes  and  iambs  as  eat  both 
rape  and  wheat  down  in  a  week  •,  and  this  had 
the  defired  efPedt,  by  utterly  deflroying  the  rape. 
The  field  was  then  left  to  take  its  chance.  As 
no  weeds  appeared,  there  was  no  expence 
upon  that  article.  The  produce  was  thirty.Tix 
bufhels  per  acre,  Malton  meafure,  which  is 
five  per  cent,  above  Winchefler. 

I  mufl  here  obferve,  that  the  year  1769  was 
remarkable  for  the.  largenefs  of  its  produce  on 
lands  in  general,  and,  though  I  am  very  in¬ 
clinable  to  prefer  this  method  of  cultivating 
wheat,  yet,  upon  an  average,  I  fhouid  think 
that  twenty-eight  bufnels  per  acre  is  as  much 
as  we  can  reafonably  exped,  though  the  land, 
be  in  good  condition. 


I 
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I  fay  I  am  inclined  to  prefer  this  method, 
becaufe  turnips  would  be  of  little  value  to  eat 
off  on  that  kind  of  land,  and  at  that  early  fe^^ 
fon  of  the  year,  when  they  are  not  fufficiently 
fwelled.  Were  we,  in  order  to  remove  that  , 
difficulty,  to  few  them  earlier  than  the  ufual 
feafon,  they  would  probably  be  either  thick¬ 
necked  or  run  to  feed, 

It  will  hardly  be  neceffary  to  obferve,  that 
the  corn  produced  upon  this  field  was  remark¬ 
able  for  the  goodnefs  of  its  quality,. 


The  produce : 

36  buffiels  of  wheat  at  5$. 
Rape  eatage  at  Michaelmas 
Ditto  in  April 


k  s.  d. 

9  O  Q 
I  10  Q 

050 


Per  acre  10  15  o 


Experiment  XIII. 


On  Siberian  S^priwg-TVheat 

On  the  2d  of  April,  1771,  I  drilled  twa 
pecks  of  Siberian  fpring-wheat  on  one-third  of 

an 

r  .  •  I. 


*  By  Sir  Digby  Legard,  B^rt.  of  Canton. 
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an  acre,  m  rows  one  foot  afunder.  Previous 
to  fowing,  the  wheat  was  limed  in  the  ufual 
manner.  The  land  a  rich  loam,  which  had 
borne  a  crop  of  turnips  fed  off  with  flieep* 
The  turnips  were  fine  ones,  and  the  land,  which 
lets  at  fixteen  Ihillings  per  acre,  was  in  fuch 
good  order,  that  I  judged  one  plowing  4  iufii- 
cient  preparation  for  the  wheat  crop.  The 
feafon  was  at  firfi:  unkindly,  and  the  corn  came 
up  very  thin,  with  many  weeds  amongfi;  it. 
It  was  hand-hoed,  and  foon  after  flourillied  and 
tillered  amazingly.  Though  it  appeared  fine 
about  the  timie  of  maturity,  there  were,  not- 
withftanding,  many  v/eeds  amongil  it,  and  it 
did  not  feem  quite  a  full  crop.  In  the  begin¬ 
ning  of  October  the  corn  was  cut,  and  on  the 
19th  of  the  fame  month  was  thrafhed.  The 
produce,  12  bufhels,  2  pecks,  viz.  25  for  i. 
This  appears  a  cqnfiderable  produce  on  the 
feed  fown.  The  grain  was  well  ripened,  and 
in  appearance  (for  I  have  not  yet  fent  it  to  the 
mill)' not  inferior  to  any  of  the  common  wheats 
Town  at  the  ufual  time.  This  kind  of  wheat 
feems  a  real  acquifition  to  hufbandry  *,  and  yet 
fome  common  white  wheat,  fown  at  the  famq 
time,  had  the  appearance,  whilft  growing,  of 
^  producing  fomewhat  a  larger  crop,  only  it  did 
not  ripen  fo  kindly,  and  was  alfo  later  in  ripen¬ 
ing-. 
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ing.  But  if  this  Siberian  wheat  was  fuperior  to 
the  common  fpring-wheat,  it  was  certainly 
greatly  inferior  to  fome  wheat  of  Switzerland 
fent  me  by  the  Society  of  Arts,  and  fown  on 
land  contiguous  to  the  above,  and  at  the  fame 
time.  This  lafl  was  as  line  a  crop  as  one  could 
look  on,  ripened  a  fortnight  fooner  than  any 
of  my  fpr ing- wheats,  and  was  as  early  as  any 
of  the  autumnal  forts. 

Experiment  XIV. 

On  the  Method  of  raifing  Seedling  Potatoes. 

Take  a  bunch  of  the  apples  of  a  white  pota- 
toe.  Hang  it  up  in  a  warm  room  during  th^ 
winter,  and  in  February  feparate  the  feeds  from 
'  the  pulp,  by  walking  the  apples  in  water,  and 
prefiing  them  with  the  fingers.  Then  dry  the 
feeds  upon  paper.  In  the  month  of  April,  fow 
thefe  feeds,  in  drills,  in,  a  bed  of  earth  well 
dug,  and  manured  with  rotten  dung.  When 
the  plants  are  about  an  inch  high,  draw  a  little 
earth  up  to  them  with  a  hoe,  in  order  to  length¬ 
en  their  main  roots.  When  they  are  about 
three  inches  high,  dig  them  up  with  a  fpade, 
and  feparate  them  carefully  from  each  other,  in 
order  for  planting  out  in  the  following  manner. 

Prepare 
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'  ^Prepare  a  piece  of  frelh  ground  by  trenching 
it  well.  Dig  up  the  feedling  plants  as  before 
diredled,  and  plant  them  out  in  the  ground^ 
J  thus  prepared,  in  fuch  a  manner,  that  there 
fhall  be  fixteen  inches  between  each  plant.  As 
they  advance  in  growth,  let  them  receive  one 
j  or  two  earthings  up,  in  order  to  lengthen  the 
main  root,  and  encourage  the  Ihoots  under 
!  ground. 

By  this  management  the  potatoes  will^  in  the 
courfe  of  one  feafon,  arrive  at  the  fize  of  hen’s 
eggs,  and  the  haulm  will  be  as  vigorous  as  if 
fets  had  been  planted.  But  what  proves  the 
luxuriancy,  in  the  moft  convincing  manner,  is, 
that  flowers  and  apples  are  produced. 

In  Lancafliire,  where  the  gardeners  raife  po¬ 
tatoes  from  feed,  they  are  always  two,  and 
fometimes  three  years  in  bringing  them  to  full 
fize.  By  the  above  method  of  tranfplanting^ 
f  with  wide  diftances,  many  of  the  potatoes  will 
I  attain  their  full  fize  in  one  feafon. 

It  is  obfervable,  that  thefe  feedlings  produce 
potatoes  of  all  the  different  kinds  *,  and  fome- 
j  times  new  forts  are  procured.  We  do  not  find 
any  difference  whether  the  apple  comes  from 

f 

1: 

5 
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a  round  or  a  kidney  kind.  It  is  not  fo  wkeri 
■we  ufe  the  fet,  which  invariably  produces  the 
fame  kind. 

Apples  taken  from  a  red  potatoc  that  has 
flowered  in  the  neighbourhood  of  white  onesy 
will  produce  both  red  and  white  forts,  as  I 
found  from  an  experiment  made  in  the  year 
1773 — and  I  prefume,  for  the  fame  reafon,  that 
apples  taken  from  a  white  potatoe  that  has 
flowered  in  the  neighbourhood  of  red  ones,’ 
will  produce  both  red  and  white  kinds.  This 
proves  to  a  demonftration,  that  the  male  faring 
is  received  into  the  female  organ,  without  which 
there  could  not  polTibly  be  an  impregnation  of 
the  feeds  lodged  in  the  ovarium.  The  idea  of 
animal  generation,  as  given  us  by  Lewenhoek, 
is  fimilar  to  this,  arid  is  in  a  great  meafure 
confirmed  by  it.  In  both  cafesy  however, 
there  remains  a  difBculty  in  explaining  how 
thofe  mongrel  produdiions  are  formed,  that 
partake  of  the  nature  of  the  male  and  female 
parents.  But  this  difquifition  is  foreign  to  the 
prefent  purpofe,  and  more  properly  belongs  to 
the  Effay  on  the  Sexes  of  Plants. 

t 

Potatoes,  when  propagated  from  fets,’  after  a 
number  of  years,  are  found  to  decreafe  in  bear¬ 
ing  5 

\  » 


[  351  ] 

irtg ;  for  which  reafon  they  fhould  be  brought 
back  every  fourteen  years  to  their  original. 

From  a  want  of  attention  to  this  circum- 
ftance,  I  have  known  potatoes  fo  run  out,  that 
they  hardly  returned  treble  feed.  The  farmer 
complains  that  his  land  is  tired  of  them,  but 
the  true  caufe  is  the  age  of  the  fets. 

The  increafe  of  potatoes  raifed  from  feed  is 
aftonilhing.  They  continue  in  vigour  for  about 
fourteen  years  •,  after  which,  the  produce  gra¬ 
dually  declines. 

Experiment  XV. 

On  the  Alternate  Hujbandry 

The  alternate  hufbandry  feeming  well  calcur 
lated  for  lands  in  this  part  of  the  world,  I  was 
induced  to.  make  trial  of  it  in  a  field  of  forty 
acres  Irifh  f  •,  the  foil  a  good  kind  of  loam, 
but  fo  full  of  large  Hones  as  continually  to  in- 
'  tf rrupt  the  plow.  Add  to  this  its  being  fadly 

mangled 

^  By  Lewis  Irvin,  Efq;  of  Tanrigoe,  in  the  Kingdom,  of 
Ireland. 

t  Ten  acres  Irifti  are  equal  to  fixteen  Englifli, 
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mangled  with  bid  rotten  ditches,  the  fdunda-* 
tions  of  which  were  moftly  compofed  of  thefe 
large  hones.  To  bring  this  field  into  proper 
culture,  the  alternate  hufbandry  was  admirably 
calculated,  as  it  gave  me  an  ‘opportunity  of 
rolling  off  the  hones  and  rubbihi  upon  the  lea^ 
where  they  remained  till  I  had  leifure  to  remove 
them.  Thefe  hones  I  got  drawn  off,  and  built 
into  a  wall  five  feet  high,  at  the  rate  of  three 

I 

fhillings  the  rod  (21  feet);  and  which  I  may 
have  capped  and  pointed  with  lime-mortar  for 
half  a  crown  more,  By  this  method.  I  get  a 
fence  that  Vvdll  lah  for  ever.  Agreeable  to  this 
plan  I  propofe  to  divide  my  whole  farm  into 
inclofures  of  ten  acres  Irifli;  My  grounds  be¬ 
ing  much  expofed  to  the  fea,  I  prefer  that  fize 
on  account  of  the  fheltef. 

It  was  in  the  fprihg  of  the  year  1770  that  I 
began  my  experiment  upon  the  alternate  huf- 
bandry ;  and,  frorn  what  I  have  obferved  in 
the  firft  year,  I  am  determined  to  continue  that 
fyftem  of  farming.  It  diminilhes  the  expence 
of  manure,  and  fecures  a  clean  fallow ;  two 
objects  of  the  utmofl  importance. 

J  have  above  obferved  that  my  experimental 
field  was  forty  acres  Irifh,  The  whole  was  dif- 

pofed 
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pofed  in  lands  about  four  yards  broad.  Some¬ 
what  lefs  than  one  half  of  the  field  was  fown 
with  2  20  ftone  of  oats,  which  is  about  half  the 
feed  ufually  put  into  the  ground  here*  The 
corn  ripened  kindly,  and  1  reaped  3200  ftone  j 
a  greater  crop  than  my  neighbours  had  from 
double  feed.  I  could,  not  help  being  greatly  fatif- 
fied  with  my  fuccefs,  as  I  was  much  ridiculed 
by  the  name  of  the  Striped-Luteftring  Farmer. 
The  oat  lands  are  now  (Jan.  1771)  plowed  and 
fplit,  and  will  be  fallowed  for  wheat  in  Septem¬ 
ber.  The  lea  lands  I  ftiall  fow  in  the  fpring 
with  oats,  and  make  no  doubt  of  obtaining  a 
crop  fuperior  to  the  laft  year. 

The  period  of  time  employed  in  this  expe¬ 
riment,  cannot  juftify  me  in  making  abfolute 
conclufions.  It  is,  however,  fufficient  to  en¬ 
courage  me  to  profecute  the  plan  as  laid  down 
in  the  feventh  efiay  of  this  volume. 

Experiment  XVt.  - 

^he  Dimenjions  of  an  Earthen  Fence ^  as  made  in 

Northumberland. 

The  fence  muft  be  five  feet  in  breadth  at  the 

V 

bottom.  One  foot  to  be  allowed  for  to  plant 

Z  the 

By  Thomas  Riddell,  Efq;  of  Felton  Park,  Northumberland, 
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the  Quicks  on  the  fide  next  the  ditch,  and  one 
foot  on  the  other  fide  for  the  breaft  of  the  dike  5 
fo  that  the  whole  breadth  will  contain  feven 
feet.  The  fence  muft  be  made  four  feet  two 
inches  high.  The  ditch  four  feet  wide  at  the 
top,  and  one  yard  in  the  {lope,  and  muft  be  one 
foot  three  inches  broad  at  the  bottom.  The 
top  of  the  fence  muft  be  one  foot  three  ifiches 
in  breadth.  The  fence,  at  the  top,  muft  be 
covered  with  a  fod,  the  green  part  upper- 
moft.  Four  Quicks  in  every  foot.  Thefe  muft 
be  put  in  horizontally ;  fo  that,  when  the  ftem 
Ihoots  upwards,  it  forms  a  right  angle  with  the 
old  ftock.  And  this  method  is  found  pradti- 
cally  better  than  when  the  fet  is  put  down  in  a 
perpendicular  diredlion.  By  this  mode  of  fen¬ 
cing,  no  pofts  or  rails  are  required. - The 

price  in  Northumberland  is  fixpence  for  each 
rood  of  feven  yards. 

Experiment  XVII. 

A  Method  of  preparing  a  rich  Compoft, 

Take  a  fufEcient  quantity  of  faw-duft.  In¬ 
corporate  with  it  the  blood  and  offal  of  a 
flaughter-houfe,  putting  a  layer  of  one,  and  a 
layer  of  the  other,  till  the  whole  becomes  a 
moift  and  foetid  compofition.  Two  loads  of  this 

compoft, 
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compofl:,  mixed  with  three  loads  of  earth,  will 
be  fufficierit  for  an  acre  of  wheat,  or  fpring- 
corn.  Being  a  kind  of  top-dreffing,  it  fhould 
be  put  on  at  the  time  of  fowing,  and  harrowed 
in  with  the  grain. 

It  will  be  neceflaiy  to  remark,  that  this  fpe- 
cies  of  manure  feems  bed  adapted  for  lands  of 
an  open  texture.  Tough  clays  require  lime 
and  plenty  of  dung  to  break  the  cohehon  of 
their  parts.  Farmers  fhould  attend  to  this  dif- 
•  tindion. 

This  prefen t  year  I  have  a  field  of  wheat 
manured  in  this  manner,  and  have  the  pleafure 
to  fay  that  it  is  extremiely  clean,  and  has  all 
the  appearance  of  turning  out  an  excellent  crop. 
As  this  kind  of  compofl  lies  in  a  fmall  com- 
pafs,  it  feems  well  adapted  for  the  ufe  of  fuch 
farmers  as  are  oblig-ed  to  bring;  their  manures 
from  a  diftancc.  It  is  befides  extremely  rich, 
and  will  probaby  continue  in  the  land  much 
longer  than  fold-yard  or  flable-dung.  I  appre¬ 
hend  that  it  is  capable  of  reftoring  worn-out 
land  to  its  original  frefhnefs ;  and  I  am  indu¬ 
ced  to  be  of  that  opinion  from  the  appearance 
of  the  above  wheat  crop,  which  is  nov/  grov/- 

Z  2  ing; 
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irig  upon  land  much  impoverillied  by  bad 
nagement. 

All  animal  fubftances  being  of  the  fame  na¬ 
ture,  it  is  probable  that  the  refufe  whale-fat^ 
after  the  oil  is  boiled  out,  will  make  a  compoft 
of  equal  goodnefs  with  the  above.  I  have  at 
prefent  a  dunghill  made  of  that  offal  and  horfe- 
dung  hot  from  the  liable.  I  prefer  the  frefh 
dung  on  account  of  its  reducing  the  blubber 
more  fpeedily  into  a  putrid  flate.  The  prepa¬ 
rers  of  train-oil  conflantly  throw  this  offal  into 
the  fea,  but  I  apprehend  that  faving  it  for  the 
purpofes  of  vegetation  will  be  of  national  ad¬ 
vantage.  Being  an  animal  fubflance,  there  is 
no  doubt  of  its  containing  all  the  principles  of 
other  animal  bodies ;  confequently  it  mull  be 
an  obje(5l  worthy  of  the  attention  of  fuch  gen¬ 
tlemen  as  live  in  a  neighbourhood  where  train- 
oil  is  prepared.  We  cannot  recommend  in  too 
forcible  a  manner,  a  proper  attention  to  every 
fubflance  that  is  capable  of  being  brought  into 
a  flate  of  putrefadlion.  Notwithflanding  what 
the  ingenious  Mr.  T nil  and  others  have  wrote, 
it  is  certain  that  manures,  properly  managed, 
are  the  life  and  foul  of  hulbandry.  Few  things, 
however,  in  the  extenfive  field  of  rural  oecono- 
my,  are  fo  imperfeftly  underftood.  Until  the 

dodlrine 
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dodrine  of  manures  is  clearly  and  diftindly 
laid  down,  agriculture  will  remain  a  vague  and 
uncertain  ftudy. 

Experiment  XVIII. 

A  comparative  View  of  the  three  different  Methods 

of  f owing  Barley 

It  is  undecided  amongft  farmers  which  is  the 
belt  method  of  fowing  grain.  To  determine 
the  debate,  as  far  as  one  experiment  can  be 
faid  to  determine  any  thing,  I  made  the  follow- 
ing  trial, 

In  a  field  of  twenty  acres,  which  the  year 
before  had  borne  a  crop  of  turnips,  I  feleded 
three  contiguous  lands,  each  of  which  meafured 
five  roods.  The  foil,  a  loamy  clay  of  five 
inches  upon  a  hard  bed  of  chalky  lime-ftone. 
I  fowed  I  with  the  four-focked  drill-plow, 
in  rows  eight  inches  afunder.  N°.  2,  under 
furrow.  N°.  3,  above  furrow.  The  drilled 
land  was  finifhed  in  two  hours,  and  took  three 
bulhels  and  a  half  of  feed.  The  other  lands 
were  finifhed  in  the  ufual  time,  and  had  each 
the  fame  quantity  of  feed  as  the  drilled  part. 
The  faving  in  feed  is  not  an  objedb  of  fo  much 

Z  3  importance 

*  B  y  the  Rs  v,  Sir  William  Anderfon,  Bart,  of  Kilwick. 
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importance  in  the  drill  hufbandry  as  is  com¬ 
monly  imagined.  On  the  contrary,  I  am  of 
opinion  that  the  failure  of  drilled  crops  often 
proceeds  from  too  great  an  attention  to  this 
oeconomical  part  of  the  fyftem. 


For  about  a  fortnight  after  fowing,  the  fea- 
fon  was  rather  dry.  N°.  i  appeared  firfl.  N°.  2, 
next.  N°.  3,  laft.  During  the  time  of  grow¬ 
ing,  the  lands  had  the  appearance  of  being 
equally  good,  and,  as  the  feafon  was  a  favour¬ 
able  one  for  barley,  the  ears  ripened  kindly. 


On  the  4th  of  Odober  the  corn  upon  tho 
three  experimental  lands  was  cut. 

The  produce : 

1.  60  ftooks, 

2.  - - r  67  ftooks. 

3.  — — 7—  65  ftooks. 


Not  having  the  opportunity  of  thralhing  out 
the  whole  crops  at  this  feafon  of  the  year,  I 
ordered  one  flook  of  each  land  to  be  houfed, 
and  carefully  thraflied. 


Meafure : 


N^  I. 

2. 

3- 


3  pecks. 
3 1  pecks. 
3  pecks. 


To 
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.  To  be  fatisfied  of  the  relative  eoodnefs  of 
each,  I  weighed  the  produdls. 

Weight : 

N®.  I. - -  2ft.  1 2 lb. 

2.  -  ^ft.  3 1  lb, 

- - -  2  ft.  91  lb. 

From  this  experiment  we  are  led  to  make  the 
following  refledtions, 

1.  That  fowing  barley  under  furrow  gives 
the  greateft  produce. 

2.  That  fowing  above  furrow  is  next. 

3.  That  drill-fowing  in  equi-diftant  rows  of 
eight  inches  is  inferior,  in  quantity,  to  both. 

4.  That  the  drilled  barley  is  confiderably  the 
heavieft. 

5.  That  the  under-furrow  is  next. 

6.  That  the  above-furrow  is  lighted. 

I  ought  here  to  obferve,  that  N°.  2  had  two 
plowings,  but  that  N°.  i  and  N°.  3  were  fown 
upon  a  Tingle  plowing.  It  will  alfo  be  proper  to 
remark  that,  for  want  of  experience  in  the  perfon 
who  conduced  the  drill-plow,  the  bouts  were 
not  fo  regular  as  they  ought  to  have  been, 

which  occafioned,  in  many  places,  a  confider- 

able 
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able  lofs  of  land.  From  thefe  circumftances  f 
am  induced  to  think  the  experiment  not  fb 
perfedlly  decifive  as  I  could  wifh.  In  a  fhort 
time  I  hope  to  be  able  to  meafure  and  weigh 
the  whole  produce,  by  which  means  the  above 
comparative  trial  will  be  rendered  more  con- 
clufive. 

Experiment  XIX., 

On  the  Oil-Compoji 

On  the  I  ft  of  Odober,  1771,  I  fowed  two. 
acres  of  a  light  channelly  foil  with  wheat,  and 
harrowed  in  the  compoft  with  the  grain.  Being 
at  a  confiderable  diftance  from  a  large  town, 
we  find  it  very  difficult  and  expenfive  to  pro¬ 
cure  rotten  dung  in  fufficient  quantity  for  our 
tillage  lands,  for  which  reafon  we  have  recourfe 
to  hand-dreffings  both  for  our  winter  and  fpring 
corn.  Rape-duft  and  foot  are  principally  ufed, 
but  the  prefent  price  of  both  thefe  articles  is 
a  heavy  tax  upon  the  farmer.  To  obviate  that 
inconvenience,  I  refolved  to  make  trial  of  the 
oil-compoft,  and  from  what  I  have  obferved 
in  this  one  experiment,  I  am  encouraged  to. 

make. 
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make  a  mqre  extenflve  ufe  of  it  next  year.  Be¬ 
ing  well  acquainted  with  the  nature  and  efficacy 
of  foot,  I  am  fatisfied  that  the  above  two  acres 
produced  as  good  a  crop  of  wheat  as  if  they 
had  been  dreffed  with  that  excellent  manure. 

Experiment  XX. 

On  the  'Juice  of  Carrots^  See. 

For  many  years  carrots  were  appropriated  to 
culinary  ufes  only.  They  are  now  found  to  be 
an  excellent  food  for  horfes  and  hogs  I  have 
often  thought  that  their  exp  relied  juice  might 
be  converted  by  a  cheap  procefs  into  wine,  fpi- 
rit,  and  vinegar.  Some  experiments  that  I 
niade  in  the  year  1772  j-,  though  I  failed  in 
fuccefs,  confirm  me  in  that  opinion. 

I 

*  Fid.  the  ingenious  Mr.  Young’s  Effay  on  the  Management 
of  Hogs. 

t  The  vinous  fermentation  went  on  agreeably  for  about  fix 
hours,  after  which  it  fuddenly  ceafed.  This  experiment  was 
leveral  times  repeated,  and  with  the  fame  appearances.  Pro¬ 
bably  a  portion  of  brown  fugar,  or  molaffes,  may  be  of  ufe  in 
keeping  up  the  fermentation  ;  though,  from  the  fweet  talte  of 
the  juice,  one  would  not  fufpe6t  an  addition  of  that  kind  necef- 
fary.  The  pulp  of  the  carrot,  when  mixed  with  bean  meal, 
makes  an  excellent  food  for  hogs,  and  is  preferable  to  grains  for 
milk  CQWs. 
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« 

I  beg  leave  to  recommend  to  the  philofo- 
phical  farmer  an  examination  of  the  carrot 
juice.  It  is  a  fubjeft  worthy  of  his  attention. 
One  acre  of  good  carrots  (eighteen  tons)  will 
produce  forty  hogHieads  of  a  faccharine  juice. 
Dr.  Marggraf  was  not  able  to  obtain  chryftalli- 
zed  fugar  from  carrots,  though  he  got  it  from 
fkirrets  and  beets.  An  examination  of  thefe 
juices,  with  a  view  to  obtain  wine,  fpirit,  and 
vinegar,  may  be  worthy  of  notice.  The  pr^ 
cefs  for  fugar  is  too  expenfive  for  pra6tical  ufe. 

As  an  inducement  to  others,  I  lhall  here 
fubjoin  Dr,  Marggraf’s  experiments. 

The  plants'"*  fays  this  ingenious  inquirer, 
which  I  chemically  examined  in*  order  to  ex- 
traft  fugar  from  their  roots,  and  which  yielded 
a  coniiderabie  quantity,  are  very  common  in 
mofl  countries,  and  require  neither  a  fine  foil 
nor  afiiduous  culture ;  fuch,  for  inftance,  are, 

1.  White  Beets. 

2.  Skirrets. 

3.  Red  Beets. 

The  roots  of  thefe  three  plants  yielded 
a  large  quantity  of  pure  fugar.  You  may 

knovf 
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know  the  roots  of  the  plants  which  contain  fu=* 
gar  by  thefe  charaderiftics:  when  you  have  cut 
the  roots  in  pieces^^  and  wiped  them  very  clean, 
they  have  a  very  agreeable  tafte ;  and  if  you 
examine  the  pieces  by  a  microfcope,  you  will 
perceive  whitilh  chryftalline  particles,  which 
are  a  true  fugar. 

‘‘  As  fugar  is  a  fait  which  diflfolves  even  in 
brandy,  I  imagined  that  the  fugar  might  be  fe- 
parated  from  the  parts  of  plants  by  means  of 
the  beft  and  ftrongeft  brandy  I  could  get, 
Previoufly  to  determine  the  quantity  of  fugar 
diflblvable  this  way,  I  put  into  a  glafs  an  ounce 
of  the  fineft  and  bed  fugar  well  pulverized, 
together  with  four  ounces  of  the  ftrongeft 
brandy  •,  the  whole  being  well  digefted,  I  boil¬ 
ed  them  together,  and  the  fugar  was  foon  per- 
fedly  diiTolved.  Whilft  this  folution  was  yet 
warm,  I  drained  it  through  a  linen  cloth  into 
another  glafs ;  I  corked  it  clofe,  and,  after  it 
had  ftood  eight  days,  I  had  the  pleafure  of  fee¬ 
ing  the  fugar  form  itfelf  anew  into  very  fine 
cryftals :  to  fucceed  in  this  experiment,  the  fu¬ 
gar  and  glafs  mud  be  quite  dry,  and  the  brandy 
well  reftified. 


Having 
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Having  prepared  the  way  by  this  experiment, 
I  took  the  roots  of  white  beets,  and,  having 
cut  them  into  fmall  dices,  I  laid  them  by  the 
fire  to  dry,  taking  care  not  to  burn  them ;  I 
then  reduced  them  to  a  coarfe  powder,  and 
laid  it  to  dry  a  fecond  time,  becaufe  it  is  very 
apt  to  contra6t  moifture :  whilft  this  coarfe 
powder  was  yet  warm,  I  put  eight  ounces  of 
it  into  a  glafs  veiTel,  and  poured  upon  it  fix- 
teen  ounces  of  brandy,  fo  ftrong  that  it  fired 
gunpowder.  The  vefiTel  was  above  half  full, 
and  having  corked  it  clofe,  I  fet  it  in  a  fand- 
heat  till  the  brandy  began  to  boil ;  ftirring  it 
from  time  to  time  that  the  powder  might  not 
fettle  to  the  bottom. 

As  foon  as  the  brandy  began  to.  boil,  I 
took  the  veflel  off  the  fire,  and  poyred  the  mix¬ 
ture  as  quickly  as  pofiible  into  a  linen  bag, 
and  prelTed  it  well  to  fqueeze  out  all  the  liquor  ^ 
I  then  pafied  this  liquor  through  a  linen  cloth 
whilft  it  was  yet  warm,  and  put  it  into  a  glafs 
vefiel  w^ell  corked,  and  fet  it  in  a  warm  place. 
The  liquor  was  at  firfl  turbid,  but  after  fome 
weeks  a  cryftalline  fediment  appeared,  which 
had  all  the  charadlers  of  an  impure  fugar,  and 
was  full  of  very  hard  cryftals.  To  purify 
them  yet  more,  I  difiblved  them  a  fecond  time 

in 
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ih  brandy,  and  proceeded  in  the  fame  manner* 
as  I  had  done  with  the  real  fugar. 

“  By  this  method,  which  was  the  firfl  that  I 
fell  upon,  I  obtained  from  the  three  roots  above 
mentioned  the  following  quantities  of  fugar : 

1.  From  half  a  pound  of  white  beets,  half 
an  ounce  of  pure  fugar. 

2.  From  half  a  pound  of  fkirrets,  an  ounce 
and  an  half  of  pure  fugar. 

3.  From  half  a  pound  of  red  beets,  one  ounce 
of  pure  fugar. 

“  It  is  evident,  from  thefe  experiments,  that 
lime-water  is  not  at  all  neceifary  to  dry  and 
thicken  the  fugar,  as  fome  pretend,  fince  the 
fugar  cryftallizes  without  it. 

Being  thus  afllired  that  there  was  real  fugar 
in  plants,  I  endeavoured  to  find  out  a  lefs  ex- 
penfive  manner  of  extradting  it  j  and  the  bell 
way  feemed  to  me,  firft  to  prefs  out  the  juice 
of  the  plants,  then  to  purify  this  juice,  and  to 
prepare  it  for  cryftallizing  by  evaporation  ;  and 

laftly  to  purify  the  cryftals  that  proceeded  from 
it. 

I 
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“  I  took  a  certain  quantity  of  fkirretsj  I 
cut  the  roots,  whilfl  frelh,  into  fmall  pieces, 
and  pounded  them  as  fmall  as  poflible  in  an 
iron  mortar  ^  I  then  put  them  into  a  linen  bag, 
and  preifed  out  the  juice  in  a  prefs  prepared 
for  the  purpofe:  after  this  I  poured  water  upon 
the  roots  remaining  in  the  bag,  and  prelTed 
them  a  fecond  time.  I  then  put  the  liquor  all 
together  into  a  very  clean  vefTel,  and  let  it 
Itand  to  fettle  in  a  cool  place  for  forty-eight 
hours ;  in  which  time  it  became  clear,  and  a 
mealy  fubftance  fettled  to  the  bottom ;  I  then 
poured  off  the  liquor  gently,  and  paffed  it  thro’ 
a  linen  cloth  into  another  veffeL 

The  firfl  clarification  being  thus  made,  I 
put  fome  whites  of  eggs  to  the  juice,  and  boil¬ 
ed  it  in  a  brafs  pan,  fcumming  it  continually 
till  no  further  impurities  appeared  on  the  fur- 
face ;  I  then  paffed  it  through  a  linen  cloth, 
arid  the  liquor  was  as  tfanfparenr  as  the  clearell 
wine.  I  boiled  it  again  in  a  lefs  pan  till  it  was 
confiderably  decreafed,  and  fo  again  and  again, 
in  yet  lefs  veffels,  till  there  remained  only  a 
pretty  thick  fyrup,  which  I  put  into  a  very 
clean  glafs  veffel,  and  fet  it  in  a  warm  place: 
i  let  it  Hand  above  fix  months,  and  then  found 

the 
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the  fugar  fticking  to  the  fides  of  the  glafs  in  the 
form  of  little  cryftals. 

To  purify  thefe  cryftals  1  put  the  veftel 
into  warm  water,  and  when  the  heat  had  pene¬ 
trated  the  glafs  fo  as  to  render  the  mixture  fluid, 

I  poured  both  the  liquor  and  cryftals  into  an 
earthen  veflTel,  broad  at  top  and  narrow  at  bot¬ 
tom,  and  the  bottoin  perforated  with  feveral 
holes  ;  this  vefTel  I  put  into  another;,  and  co¬ 
vered  both  up,  and  fet  them  in  a  temperate 
place :  by  thefe  means  the  fyrup  gradually 
dropt  into  the  lower  veflTel,  and  the  cryftals 
were  left  in  the  upper  one.  This  crude  fugar 
I  then  put  into  blotting  paper  folded  different 
ways,  and  preffed  it  lightly  in  a  prefs ;  this 
dried  it,  and  rendered  it  more  pure,  the  paper 
imbibing  a  good  deal  of  the  tenacious;  vifcid 
fyrup  which  yet  ftuck  to  the  fugar.- 

The  fugar,  thus  cleaned  of  the  greateft 
part  of  its  impurities,  I  diffolved  again  in  wa¬ 
ter,  paffed  it  through  a  clean  linen  cloth,  and 
boiled  it  to  the  confiftence  of  a  thick  fyrup, 
then  put  a  little  lime-water  to  it,  and  boiled 
it  gently  till  it  became  ropy ;  I  then  took  it  off 
the  fire,  and  ftirred  it  about  till  it  cooled  and 
thickened  a  little  j  after  which  I  poured  it  into 

a 


[  3^8  ] 

a  well-burnt  earthen  velTel  in  tKc  form  6f  ^ 
cone,  clofed  at  the  fmall  end  with  a  wooden 
fiopper,  which  veffel  I  put  into  others  that 
were  deeper,  and  fet  them  in  a  temperate  place. 
In  a  few  days  the  fugar  became  tolerably  hard 
and  full  of  cryftals :  and,  when  it  had  ftood 
eight  days,  I  took  out  the  ftopper,  and  fet  the 
velTels  in  a  warm  place  that  the  fyrup  might 
run  off :  this  fyrup  is  fit  for  the  fame  ufes  as 
common  treacle;  and  the  fugar,  after  drying 
and  purifying  by  means  of  the  blotting  paper 
as  before,  is  equal  to  the^befl  brown  fugar  of 
^  St.  Thomas,  commoly  called  Mofeovad.  By  a 
fimilar  procefs,  fugar  may  be  extradted  from 
red  and  white  beets*  The  fugar  of  Ikirrets  is 
of  a  better  quality  than  that  of  red  beets,  but 
the  fugar  of  white  beets  is  befl:  of  all. 

I  endeavoured  to  extradl  fugar  from  the 
Hems  and  leaves  of  thefe  plants,  but  could  ob¬ 
tain  from  them  only  a  fort  of  tartar:  it  is 
very  remarkable  that  the  rocts  of  thefe  plants 
fiiould  contain  fugar,  and  that  the  firems  and 
leaves  fiiould  be  entirely  deftitute  of  it. 

“  Thefe  experiments  may  be  ufeful  to  farm¬ 
ers  and  other  people  of  this  country  in  low  cir- 
cumftances.  Inftead  of  buying  fugar,  which 
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is  very  dear,  they  may  obtain  it  from  the  plants 
at  their  own  doors  :  they  need  not  go  through 
all  the  fteps  of  the  foregoing  procefs  5  for  them 
it  may  fuffice  to  exprefs  the  juice,  to  ftrain  and 
purify  it  a  little,  and  then  to  boil  it  down  to 
the  confiftence  of  a  fyrup,  and  fo  ufe  it;  it 
will  certainly  be  more  pure  than  the  grofs  trea¬ 
cle  of  the  fhops.  Befides,  from  thefe  experi¬ 
ments  we  learn,  that  thofc  countries  which  pro¬ 
duce  the  fugar-cane,  are  not  the  only  ones  which 
nature  hath  furniflied  with  fugar, 

‘‘I  made  trials  upon  feveral  other  vegetables 
befides  thofe  I  have  mentioned ;  I  could  ob¬ 
tain  no  fugar  from  carrots ;  the  juice  they 
yielded  was  extremely  fweet,  but  refembled 
honey  rather  than  fugar;  parfnips  yielded  a 
little  fugar;  two  fpecies  of  dogs-grafs  yielded  a 
very  fweet  juice,  but  not  fugar;  the  juice  of 
the  Birch-tree  yielded  a  fort  of  manna.” 

From  thefe  experiments  it  is  abundantly  evi¬ 
dent,  that  many  common  roots  of  this  country 
contain  a  large  fhare  of  faccharine  juice.  They 
confequently  are  capable  of  being  converted  into 
wine^  fpirit;  and  vinegar.  To  determine  this 
point,  (in  1773)  I  took  24  bulhels  of  carrots  in 
the  month  of  0(5lober*  After  being  wafhed,  top* 

A  a  ped, 


[  370  ]  ' 

1  _  « 

ped,  and' tailed,  I  put  them  into  a  large  brewing 
copper  with  four  gallons  of  water,  and  cover¬ 
ing  them  up  with  cloths,  to  haften  the  macera¬ 
tion,  I  ordered  a  fire  to  be  kindled  underneath^ 
which  in  a  fHort  time  reduced  the  whole  into 
a  tender  pulp.  They  were  then  put  into  a 
common  fcrew-rprefs,  and  the  juice  taken  from 
them,  whichj  together  with  the  liquor  left  in 
the  copper,  was  run  thro’  a  flannel  bag.  The' 
juice  was  then  returned  into  the  copper,  and,  as 
it  was  my  defign  to  make  it  into  ale,  I  put  to  it 
a  proportionable  quantity  of  hops.  The  liquor 
was  then  boiled  about  an  hour,  when  it  acquir 
red  both  the  tafle  and  colour  of  wort.  It  was 
next  put  into  a  cooler,  and  afterwards  into  the 
working  vefTel,  where  the  ye  aft  was  added  to 
it.  It  worked  kindly,  and  in  all  refpedls  was 
treated  as  ale.  I  allowed  it  to  remain  in  the' 
cafk  about  four  months,  when  I  broached  it, 
but  found  it  of  a  thick  and  muddy  appearance. 
I  attempted  to  fine  it,  but  in  vain.  The  tafte 
was  by  no  means  difplcafing,  as  it  much  re- 
fembled  malt  liquor.  My  firft  intention  being, 
fruftrated,  I  threw  it  into  the  ftill,  being  about 
forty  gallons  in  meafure,  and  by  two  diftilla- 
tions  obtained  four  gallons  of  a  clean  proof 
fpirit.  It  had,  however,  contraded  a  flavour 
from  the  hop,  which  fliould  be  left  out  when 

the 
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the  intention  is  to  reduce  the  liquor  into  fpirlt. 
From  a  grofs  calculation,  I  am  induced  to  think 
that  a  good  acre  of  carrots^  itianufadiufed  in 
this  manner,  will  leave  a  profit  of  forty  pounds 
after  deducing  the  landlord’s  rent,  cultivation, 
diftillation,  and  other  incidental  expences.  In 
this  calculation,  I  prefume  that  the  fpirit  is 
worth  fix  fhillings  per  gallon,  and  not  excifed. 
An  acre  of  barley  will  by  no  means  produce 
fo  much  fpirit.  A  rich  fandy  loam  is  the  befb 
land  for  carrots^  which,  after  the  crop  is  remo¬ 
ved,  will  be  in  high  cultivation  for  corn.  The 
fuccefs  of  my  trial,  will,  I  flatter  myfelf,  be 
the  means  of  inducing  others  to  repeat  the  ex¬ 
periment,  with  a  view  to  determine  how  far  the 
growth  of  carrots  for  the  ufes  of  the  diftiiler 
may  be  confidered  in  the  light  of  a  national 
advantage. 


Experiment  XXL 

I 

()n  a  Method  of  raiftng  Potatoes  in  Winter 

Make  a  compofl  of  earth,  fand,  and  coal- 
aflies.  With  this  mixture  fill  a  tub  about  fix- 
teen  inches  deep.  Plant  this  artificial  foil  with 
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fome  lets  bf  the  early  round  potatoe,  and  place 
the  tub  in  a  liable  oppofite  to  a  window,  taking 
care  to  water  the  earth  now  and  then.  In  all 
feafons  the  fets  will  Ip  rout,  and  give  a  tolerable 
increale  of  potatoes.  Laft  November  I  plant¬ 
ed  fome  fets  in  the  above  manner ;  and,  in  the 
February  following,  I  took  up  a  confiderable 
number  of  young  potatoes,  clean  Ikinned  and 
well  flavoured. 

Experiment  XXit. 

0«  mofl  profitable  Method  of  managing  light 

Arable  Lands 

A  judicious  courfe  of  crops  eonllitutes  a  moll 
elTential  part  bf  an  arable  farm.  The  follow¬ 
ing  is  pradlifed  in  Norfolk,  a  country  remark¬ 
able  for  the  bell  courfes. 

Firjt  Tear - T  u  r  n  i  p  s. 

1.  Plow  the  Hubble  up  about  Chrillmas. 

2.  The  beginning  of  March,  plow  again  and 
harrow. 

3.  The  beginning  of  Aprils  plow  and  har¬ 
row  j  but  before  you  begin  to  plow  this  third 

time^ 
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^ime,  fpread  twelve  loads  of  good  manure  upon 
each  acre. 

4.  Plow  again  a  fortnight  before  Old  Mid- 
fummer  *,  then  fow  your  turnip-feed,  two  pints 
to  an  acre,  and  harrow  it  in.— Ploe  the  turnips 
twice. 

Second  Tear - Barley  and  Clover. 

Get  the  turnips  off  the  beginning  of  March — • 
plow  and  harrow.  Three  weeks  after,  plow 
and  harrow  again.  The  latter  end  of  April,  or 
beginning  of  May,  plow  the  third  time  ^  but 
before  you  begin  to  plow,  fow  half  of  the  feed 
upon  the  land,  namely,  a  bufhel  and  a  half  per 

I 

acre,  then  plow  and  fow  the  fame  quantity  of 
feed  above  furrow.  Harrow  once  \  then  fow 
ten  pounds  of  good  clover-feed,  and  let  the 
barley  and  clover  be  harrowed  ip  together. 

Third  Tear— - C  lover. 

•*  $ 

Take  two  crops  of  clover  ^  or,  if  you  think 

proper,  referve  the  fecond  crop  for  feed. 

\ 

Fourth  Tear - W  heat. 

A  fortnight,  or  three  weeks,  after  Old  Mi¬ 
chaelmas,  plow  your  land.  As  foon  as  plow¬ 
ed,  throw  two  chaldrons  of  hot  lime  upon  each 
acre,  Harrow  the  lime  and  the  feed  in  toge- 

A  a  3  tlier, 
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$ 

ther.  Provided  the  land  be  clean,  I  think  two 
.bulhels  of  wheat  or  barley  fufEcient  feed  for 
an  acre. 


Expence  of  the  Turnip  Crop. 


Four  plowings  and  harrowings, 
at  3  s.  6d.  each 

Twelve  loads  of  manure,  and 

>{ 

carriage,  at  5  s.  per  load 
Seed,  two  pints,  i  s.  Hoeing 
twice,  7  s. 


} 


Expence  of  Barley  and  Clover. 

Three  plowings  and  harrowings,  1 
at  3  s.  6d.  each  i 

Seed,  two  bufhels,  5s.  Clover  los 
Reaping  is.  6d.  Beer  is.  6d.  1 
Getting  in  5  s.  5 


Expence  of  the  Clover  Crop. 


1. 

d. 

0 

14 

Q 

3 

0 

Q 

0 

8 

0 

4 

2 

0 

1. 

s. 

d. 

0 

10 

1 

6 

0 

15 

Q 

0 

8 

0 

I 

13 

6 

i 

s. 

d. 

0 

3 

0 

0 

12 

6 

o  15  6 

Expence 
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Expence  of  the  Wheat  Crop. 


f 

1. 

s. 

d. 

plowing  once  and  harrowing 

0 

4 

0 

Lime,  2  chaldrons,  il.  Carriage  10  s. 

1 

10 

0 

Seed,  two  bufhels 

0 

10 

0 

Reaping  6s.  Beer  is.  6d.  Carrying  5s. 

0 

12 

6 

2 

16 

6 

Expence  of  the  four  Years. 

1. 

s. 

d. 

Turnip  crop  _ 

4 

2 

0 

Barley  ditto  —  - — 

I 

13 

6 

Clover  ditto  —  —  — 

0 

15 

6 

Wheat  ditto  —  ^  — 

2 

16 

6 

/  ’ 

? 

7 

6 

Nine  pounds,  feven  fhillings  and^ 

1. 

s. 

d, 

fixpence,  for  four  years,  makes  I  2  6  lOx 
each  crop  upon  an  average  j 
Add  rent  il.  Tithes  and  rates  7  s.  9d.  i  7  9 

Rent,  rates,  arid  cultivation  per  acre  3  14  6 

Profits  of  f9ur  Crops. 

Turnip  crop  worth  —  '  — 

Barley  ditto,  36  bufhels  at  2S.  6d. 


1.  s. 

3  o 

4  10 


d. 

o 


Carried  over  7  10  o 

Clover 
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!•  s»  (J? 


Brought  over 

7 

10  0 

Clover  ditto,  firft  crop,  three  loads 

3 

0  Q 

Second  ditto,  two  loads  '  ,  — 

2 

0  Q 

Wheat  ditto,  28  bufhels  at  5  s. 

\ 

7 

0  Q 

.^.9 

10  0 

Nineteen  pounds  ten  fliillings,  ^ 

1. 

s.  d. 

makes  each  crop  upon  an  aver^  i 

4 

17  6 

1 

i 

1 

1. 

s.  d. 

Profit  per  acre  —  w 

4 

17 

Expences  —  — 

3 

14  6 

Clear  profit  per  acre  i  3  oj 

'  Lands  cultivated  in  this  manner  will  never 
be  over-run  with  weeds  j  neither  can  the  ground 

-  '  jt 

be  diftrefied,  as  tap- rooted  plants  regularly  fol¬ 
low  fuch  as  fpread  their  roots  fuperficially.-— 
The  fyftem  is  founded  on  reafon,  and  fupport- 
ed  by  experience. 
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Experiment  XXIIL 

* 

A  Method  of  making  excellent  Butter  from  the  Milk 
of  Cows  fed  upon  Turnips 

Let  the  bowls,  either  lead  or  wood,  be  kept 
conftantly  clean,  and  well  fcalded  with  boiling 
water  before  ufino*.  When  the  milk  is  brought 
into  the  dairy,  to  every  eight  quarts  mix  one 
quart  of  boiling  watei? ;  then  put  up  the  milk 
into  the  bowls  to  Hand  for  cream.  By  keep¬ 
ing  ftridtly  to  this  method,  I  have  confVantly, 
^uring  the  winter,  fweet  and  well-tafed  butter 
from  the  milk  of  cows  fed  upon  turnips.  My 
cows  are  kept  in  the  houfe  at  nights  to  hay, 
and  are  turned  out  in  the  day-time  to  turnips 
T^ithqut  wafte, 

I 

Experiment  XXIV. 

A  new  and  profitable  Method  of  raijing  a  Crop  of 

Turnips  in  Drill  i*. 

At  this  time,  every  one  knows  the  confe^r 
quence  of  turnips  to  the  farmer  in  fupporting 

hfr 

*  By  G.  Crowe,  Efc^;  of  Kipling, 
f  ]^y  Mr.  Benfon,  of  Stainley, 
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his  lean  flock,  and  keeping  up  his  fat  in  the 
winter  feafon  at  an  eafy  expence. 

Though  the  growth  of  turnips  is  now  be¬ 
come  univerfal  in  the  north  of  England,  yet  it 
does  not  appear  that  there  is  any  general  regu¬ 
larity  obferved  in  their  cultivation.  Particular 
foils  hath  hitherto  determined  the  preference  of 
turnip  crops.  This  not  falling  tq  the  lot  of 
every  one,  induces,  me  to  publifh  fuch  obfer- 
vations  as  I  have  from  time  t;o  time  made  in  a 
long  feries  of  years. 

The  firft  preparation  for  a  turnip  crop  is  tq 
plow  the  land  before  the  frofls  fet  in.  The  be¬ 
nefit  of  this  plowing,  critically  obferved,  not 
only  meliorates  the  foil,  but  alfo  turns  out,  and 
expofes  the  eggs  of  that  pernicious  infedl,  the 
fly,  to  the  fe verity  of  the  winter.  The  next 
plowing  fhould  be  performed,  crofs-ways,  about 
Candlemas,  or  before  the  frofls  are  quite  over, 
that  a  farther  advantage  may  be  taken  oyer  the 
remaining  ova  of  the  fly.  The  ridges  mufl 
then  be  harrowed  length-ways.  After  this,  the 
difcretional  ufe  of  the  plow,  roller,  and  har¬ 
rows  is  all  that  is  neceflarry  tq  make  a  good 
preparation  for  fowing. 


The 
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The  lafl:  week  in  May,  if  the  weather  be 
iTK)ift  and  gloomy,  if  not,  make  ufe  of  mornr? 
ings  and  evenings,  begin  by  fetting  the  ridges 
at  one  bout,  and  clofe  them  by  a  crooked  har¬ 
row,  which  will  lay  them  in  the  form  of  an 
arch.  This  being  done,  a  furrow  muft  be 
drawm  down  the  middle  of  every  ridge  with  a 
double  mould-board  plow,  to  receive  the  dung, 
which  muft  be  laid  in  heaps  (about  four  to  the 
the  load)  down  every  tenth  furrow.  Six  loads 
(twenty-four  bufhels  to  the  load)  will  be  fufE- 
cient  for  an  acre.  The  dung  mufl  then.be 
carried  in  fcuttles  from  the  heaps,  and  fcattered, 
edge-ways,  into  the  open  furrows.  Upon  the 
manure  thus  difpofed,  the  feed  muft  be  drilled 
by  a  hand-drill;  after  which  the  earth  muft  be 
returned  by  a  common  harrow,  pafled  crofs^ 
ways  over  the  lands. 

About  the  fifth  day,  if  the  ground  is  moift, 
the  young  plants  will  make  their  appearance. 
As  foon  as  they  have  got  into  rough  leaf,  they 
muft  be  thinned  by  women  and  boys,  with  a 
fmall  two-inch  hoe.  With  this  hoe,  and  the 
fingers,  the  plants  fhould  be  left  about  two 
inches  diftant,  which  will  be  fufficient  for  the. 
firft  hoeing.  The  fecond  hoeing  fhould  be 
performed  with  a  fix-inch  hoe,  before  the  leaves 
interfere,  leaving  the  plants  at  about  eight 

inches, 
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inches,  which  will  prepare  them  for  the  third 
and  laft  hoeing.  This  muft  alfo  be  done  bcr 
fore  the  leaves  interfere,  allowing  from  forty  to 
fixty-five  upon  a  perch,  according  to  the  vigour 
of  the  plants,  and  the  richnefs  of  the  foil.  In 
this  laft  hoeing,  particular  care  muft  be  taken 
to  cut  up  all  the  weeds,  and  to  ftir  the  ground 
near  the  ridges,  where  the  plow  cannot  come. 

The  hoe-plowings  neceflary  for  compleating 
the  crop  are  three,  and  may  be  performed  by  a 
narrow  plow  of  about  feven  inches,  made  iq 
the  common  way. 

The  firft  is  done  by  going  round  each  ridge, 
and  turning  a  furrow  from  the  plants  into  the  in? 
terval.  When  a  number  of  thefe  are  finifhed, 
the  field  will  appear  in  double  ridges  *,  one  half 
of  which  will  be  ftocked  with  plants,  and  the 
other  naked.  About  a  fortnight  after  this  ope¬ 
ration,  the  naked  ridges  muf^  be  fplit  with  the 
double  mould- board  plow,  and  the  earth  throwp 
to  the  plants.  After  this,  it  will  be  proper  to, 
fend  in  a  few  women  to  pluck  up  fuch  weeds 
as  have  efcaped  the  former  operations,  with  a 
view  to  prevent  their  perfe6ting  their  feed; 
otherwife  the  tillage  intended  for  the  benefit  of 
the  crop  would  produce  the  fame  effed  upon 
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the  growth  of  the  weeds,  and  increafe  them  ih 
an  amazing  degree.  The  labour  of  this  li 
fmall,  but  the  confequence  is  important. 


Expence  per  Acre.' 

1. 

s. 

d. 

Firft  plowing  —  — 

o 

5 

G 

Second  ditto.  —  — 

o 

5 

O 

Harrowing  —  — 

o 

I 

o 

Third  plowing  —  • — 

o 

4 

o 

Fourth  ditto  —  — 

o 

4 

o 

Harrowing  —  — - 

o 

o 

6 

Plowing  the  ridges  at  one  bout 

o 

I 

6 

Plowing  the  furrows  for  feed 

o 

o 

9 

Six  loads  of  dung  and  leading 

I 

I 

o 

Two  women  to  fpread  the  dung 

o 

I 

o 

A  boy  for  drilling  >  -  - 

o 

o 

6 

Seed  -  — 

o 

o 

6 

Harrowing  —  ~ 

o 

o 

6 

Several  hand-hoeings  and  weedings 

o 

3 

6 

Three  feveral  horfe-hoeings 

0 

3 

o 

Rent  — ^  - -  — 

o 

12 

o 

3'  3  9 

It  will  not  be  improper  to  enumerate  the 
advantages  of  this  method  of  culture.  The 
feed  being  placed  upon  the  moift  dung,  will 
vegetate  early  in  all  cireumftances  of  the  wea¬ 
ther^ 
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ther ;  and  the  manure  being  well  covered,  Will 
be  fecured  from  evaporation  in  the  hotteft  fea- 
fons.  The  turnips  being  placed  immediately 
over  the  manure,  have  a  ready  palTage,  by 
means  of  their  tap-root;  into  a  rich  bed  of  nu- 
trimxntj  which  will  accelerate  their  growth; 
and  increafe  their  fize.  As  the  crop  grows 
upon  ridges,  v/ith  a  trench  on  each  fide,  it  is 
obvious  that  the  turnips  will  remain  dry  in  the 
wettefb  feaforis ;  a  circumftance  of  the  utmoft 
utility.  To  thefe  advantages  we  may  add  the 
doubling  of  the  foil,  which  I  confider  as  an 
important  article  in  all'  fituations  where  the 
fiaple  of  the  land  happens  to  be  thin. 

Experiment  XXV. 

On  the  ^antity  of  AJhes  to  he  obtained  by  Burn- 

* 

\ 

In  Auguft  1772  I  pared  and  burnt  one  acre 
three  roods  of  limeftone  land,  and  carefully 
colledled  the  afiies  into  two  heaps  fol'  a  future 
experiment.  Having  fo  good  an  opportunity; 
I  meafured  the  afhes,  and  was  much  furprized 
at  the  quantity,  being  eighty  cart  loads,  thirty 
bufhels  to  the  load. 

I 

*  By  A.  St.  Leger,  Efej. 


baking 


1 
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I  fhall  not  here  enter  into  the  merits  of  burn- 
baking;  but,  from  the  above  experiment,  it 
is  obvious  that  a  compleat  drelTing  may  be  ob- 
tainedj  in  any  country,  upon  very  reafonable 
terms. 


Experiment  XXVL 
On  Spring  Wheat 

On  the  6th  of  April,  1772,  I  fowed  three 
foods  of  a  turnip  fallow  with  fpring  wheats 
the  foil  about  fix  inches  deep,  upon  a  lime- 
{lone  rock,  and  valued  at  ten  fhillings  per  acre; 
i  had  the  pleafure  of  feeing  the  crop  cut  down 
about  a  week  fooner  than  the  wheat  foWil  in 
October,  upon  the  fame  kind  of  land.  Upon 
thefe  three  roods  I  had  forty-two  ftooks,  ten 
fheaves  to  the  ftook.  When  threfhed;  I  had 
twenty-one  bulhels  of  clean  corn ;  arid  fhould 
have  had  confiderably  more,  had  not  the  lands 
been  much  infefted  with  fparrows.  I  fhall  not 
determine  much  upon  this  fmall  experiment,  as 
I  propofe  to  enlarge  my  trials  very  confider¬ 
ably  next  year.  It  will^  however^  be  proper 
to  obferve,  that  my  tenants  were  defirous  of 

having 


By  A.  St.  Leg^r,  Efq. 
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fiavidg  part  of  the  feed,  but  I  chofe  to  rdfefv^* 
it  all  for  myfelf,  well  knowing  that  the  com¬ 
mon  farmer  fho'uld  have  nothing  put  into  his 
hands  but  what  has  flood  the  tell  of  accurate 
and  judicious  experiment. 

Experiment  XXVII: 

On  f owing  Carrot-Seed.  - 

\  f  \ 

Garrot-feed  mull  be  fown  early;  and  as  it 
remains  a  long  time  in  the  ground,  the  weeds 
frequently  fpoil  the  crop.  The  following  me¬ 
thod  has  been  found  effe6lually  to  prevent  the 
above  inconvenience* 

Take  any  quantity  of  carrot-feed^  and  mix 
It  with  about  five  times  the  quantity  of  earth: 
Moiften  the  whole  with  water,  and  every  fe- 
cond  day  turn  the  whole  over.  As  foon  as  the 
feeds  begin  to  fwell  and  fprout,'  they  may  be 
fown  along  with  the  earths 

In  this  method,  the  carrot-feeds  will  veo-e- 
tate  before  the  weeds  ;  and  the  farmer  will  be 
fecure  of  a  good  crop,  which  may  be  eafily 
and  cheaply  hoed. 


Expe- 
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Experiment  XXVin* 

■'j ■ 

"The  Method  of  making  PVhale-Compoft 

i  I  have  a  particular  pleafurc  in  defcribing  and 
I  making  public  the  bell^  method  of  forming  a 
j  com.poft  from  whales  fielh,  as  recommended  to 
I  me  by  Dr.  Hunter.  Having  marked  out  the 
!  length  and  breadth  of  your  intended  dunghill, 
i  make  the  firfl:  layer  of  earth  about  a  foot  in 
;  thicknefs.  Moor-earth,  or  fuch  as  is  taken 
from  ant-hills,  is  the  beft'  for  this  purpofe. 

I  Over  the  earth  lay  one  layer  of  long  litter  from 
i  the  fold-yard,  or  ftable,  about  twelve  inches  in 
i  thicknefs,  then  a  layer  of  whale-fiefh,  and  over 
;  that  another  layer  of  dung.  Repeat  the  opera- 
j  tions  till  the  heap  be  raifed  about  hx  feet,  then 
I  give  it  a  thick  covering  of  earth;  and  coat  the 
I  heap  with  fods.  In  this  manner,  each  layer  of 
flefh  will  be  placed  between  tw^o  layers  of  dung. 
In  about  a  month  turn  the  whole  in  the  ufual 
manner,  which  will  occahon  a  ftrong  degree  of 
heat  and  fermentation.  When  turned,  coat 
with  earth  as  before,  with  a  view  to  confine  the 
putrid  fteam  which  would  otherwife  cfcape.  In 

■  B  b  a 

*  By  Mr.  Charles  Chaloner. 
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a  month  or  two  the  heap  will  be  found  confi- 
derably  fallen,  when  it  fhould  have  a  fecond 
turning  as  before.  The  operation  of  turning 
mull  be  repeated  at  proper  intervals,  till  the 
whole  becomes  an  uniform  putrid  mafs.  The 
whale-flelh  is  of  different  degrees  of  firmnefs, 
fome  of  it  being  almofl  liquid  *,  and,  in  pro¬ 
portion  to  its  firmnefs,  the  heap  will  become 
fooner  or  later  fit  for  ufe.  In  general  the  com- 
poft  fhould  not  be  ufed  until  twelve  months 
old ;  but  that  depends  upon  circumflances. 
Guard  the  heap  from  dogs,  pigs,  badgers,  and 
vermin,  as  thefe  animals  are  remarkably  fond 
of  whaie-flefli. 

This  animal  Compoft  may,  with  great  ad¬ 
vantage,  be  applied  to  all  purpofes  where  good 
rotten  clung  Is  required.  I  have  ufed  it  with 
great  fuccefs  for  cabbages,  and  find  it  an  ex¬ 
cellent  dreffing  for  meadow  ground.  Accord- 
ding  to  the  beft  computation,  one^  hogfhead  of 
whale  refufe  will  make  eight  loads  of  dung, 
which,  when  we  confider  the  great  facility  with 
which  this  bafis  of  our  dunghill  may  be  carri¬ 
ed,  is  a  momentous  concern  to  fuch  farmers  as 
lie  remote  from  a  large  town. 


When 
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When  we  take  a  view  of  the  vaft  quantities 
of  whale  refufe  that  ufed  formerly  to  thrown 
into  the  fea^  to  prevent  the  bad  effedls  of  its 
putrid  fteams,  and  now  furvey  it  as  converted 
into  the  beft  of  dunghills  for  enriching  our 
fields  and  paflures,  we  are  infenfibly  led  to  re¬ 
turn  thanks  to  the  editor  of  thefe  effays,  who 
has  proved  to  a  demonftration,  that  hufbandry 
mull  be  regulated  and  directed  by  the  powers 
of  reafon  and  refledtion.  * 

Experiment  XXIX. 
comparative  View  of  ^op-Dreffings 


In  the  middle  of  March,  1771,  I  plowed  a 
rood  of  land  flat  *,  the  foil  a  poor,  wet,  hungry 
gravel,  with  many  blue  pebbles.  Thro’  the 
year  1770  it  was  fallowed,  receiving  five  plow- 
ings.  On  the  firfl:  of  April  I  marked  feventeen 
diviflons,  each  two  perches,  and  manured  them 
with  top-drelTings,  and  fowed  them  with  Swit¬ 
zerland  wheat.  The  manures,  expences,  pro- 
dudl,  &c.  will  appear  in  the  following  table. 


B  b  2  Manure 

d 

s 


*  By  A.  Young,  Efq. 
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Tn  1772  the  land  was  clover,  and  mown  once.  Tlie  fixth 
coiamn  gives  the  crop  in  hay ;  the  feventh,  the  value ;  and 
the  eighth,  the  increafe  by  the  manures.  It  would  be  to 
little  purf)ofe  to  make  any  obfervations  upon  the  above  ex¬ 
periment,  as  the  conclulions  muft  be  obvious  to  every  per- 
Ibn.  The  poverty  of  the  foil  is  feen  in  the  crop  of  corn 
without  manure.  The  extreme  unfavourablenefs  of  laft 
year  to  hay  crops,  was  the  reafon  that  the  clover  produced  fo 
poorly.’  Xhe  divifion  of  1.60.  bulhels  of  lime,  by  miftake, 
was  forgot  to  be  fown  with  wheat. 

In  March  1773,  the  rood  wa^  plowed  up,  and  oats  were 
harrowed  in.  Thefe  were  reaped  the  middle  of  Auguil, 
and  threlhed. 
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Throughout  this  round  of  crops,  the  benefit ' 
of  the  poultry  dung  and  wood-ailies  is  very  ftri- 
king.  Eighty  bulhels  of  coai-afhes  alfo  appear 
in  the  fame  light.  Upon  what  principles  160 
and  255  bulhels  of  coal-afhes  are  inferior  to  80 
bulhels,  I  know  not.  From  a  confideration  of 
their  qualities,  I  Ihould  have  expelled  no  good 
from  them  *,  and  feveral  other  trials  have  concur¬ 
red  in  confirming  me  in  that  idea  on  poor  foils; 

_  but  in  the  prefent  one,  80  bulhels  being  fo  bene¬ 
ficial,  will  not  allow  of  fuch  a  conclufion.  Pi¬ 
geon-dung  continuing  fo  indifferent,  furprizes 
me  very  much.  The  goofe-dung  being  fo  high 
in  the  table,  and  the  40  bulhels  of  foot  fo  low, 
are  contradi6lions  that  I  cannot  account  for. 
The  effe6l  of  the  lime  and  fait  is  pretty  much 
what  I  Ihould  have  expeded. 

General  Remarks. 

Upon  looking  over  the  table,  I  cannot  draw 
one  general  conclufion.  If  the  nature  of  the 
foil  be  conlidered,  which  we  have  every  reafon 
to  believe  full  of  the  vitriolic  acid  from  its  na¬ 
tural  fterility,  and  its  abounding  with  the  Hone 
called,  in  Hertfordlhire,  Mother-ftone,  (a  con¬ 
cretion  of  many  fmall  blue  pebbles)  we  Ihould 
fuppofe  that  nothing  could  be  fo  effedual  as  the 
application  of  alkalies.  It  is  true  the  wood-alhes 

arc 
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are  excellent,  but  why  -not  the  lime  ?  and  why, 
are  coal- allies  in  any  degree  ufeful,  whofe  qua¬ 
lity  1  take  to  be  much  nearer  an  acid  than  an 
alkali  ?  On  the  contrary,  if  we  fet  out  with  a 
do6lrine  that  has  many  circumftances  to  recom- 
mend  it,  viz.  that  mucilage  is  the  foul  of' 
manures,  we  cannot  by  any  means  bring  the 
fafls  of  this  experiment  to  fpeak  the  fame,  lan¬ 
guage.  The  poultry  dung,  it  is  certain,  does 
wonders,  but  why  not  the  goofe-dung  ?  Why 
do  wood-afhes,  in  one^year,  much  exceed  it, 
and  always  nearly  equal  it  ?  and  why  do  coal- 
afhes  exceed  it  ^ — Thefe  are  circumflances  I 
cannot  account  for,  probably  from  not  being 
fufficiently  acquainted  with  the  component 
parts  of  thefe  manures,  or  the  neutral  falts 
which  may  be  formed  in  the  foil  by  their  appli¬ 
cation.  Indeed  we  ought  not  to  be  defirous  of 
founding  general  conclufions  on  particular  tri¬ 
als,  fmee,  in  repetitions,  feveral  important  va¬ 
riations  may  arife ;  and  the  particular  trials,  on 
which  we  rely  too  much,  then  turn  out  mere 
exceptions,  which  are  loft  in  drawing  more 
neral  averages. 

O 

Expe» 
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i'. 

'  •  '  Exp  E'R  i  m  e  n  t  XXX. 

I 

»  ;  " 
On  the  Oil-Comfoft 

.  ■  -f  ■  , 

In  the  fpring  of  the  year  1772,  a  piece  of 
ground  was  prepared  in  my  garden  for  onions  y 
and  after  the  feed  was  fown  and  ‘  raked  in,  I 
had  the  ufual  quantity  of  oil-compoft  fcattered 
over  it.  The  ground  meafured  forty-eight 
fquare  yards,  including  four  fmall  .paths  for 
the  convenience  of  weeding  the  crop.  Great 
quantities  were  pulled  up,  during  the  growth- 
o'f  the  crop,  for  the  ufe  of  the  family  •,  great 
quantities  were  given  to  my  labourers  and  poor 
neighbours,  and  even  fome  thrown  into  my 
hog-yard,  in  order  to  thin  the  crop  properly  as 
it  proceeded  towards  maturity.  On  the  1 8th  of 
September  the  crop  was  judged  to  be  fufficient- 
ly  grown,  and  ripe  enough  for  keeping  during 
the  winter  The  onions  were  then  taken  up ; 
and  after  laying  a  few  days  to  harden  and  dry 
in  the  fun,  they  were  brought  in  and  weighed, 
when  the  produce  was  found  to  be  3041b,  of  a 
very  large  fize.  This  produce  is  61  lb.  to  a 

fquare 
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fquare  yard,  or  30653  lb.  to  a  ftatute  acre,  which, 
at  one  penny  per  pound,  the  lowefl  price  in  our 
neighbourhood,  amounts  to  127 1.  14s.  5 d.  I 
muft  attribute  this  extraordinary  produce  to  the 
oil-compoft  alone,  as  the  ground  upon  which 
the  onions  were  fown  had  been  exhaufted  by 
a  conftant  fucceffion  of  different  crops  for  forty 
years  paft,  and  was  befides  but  of  a  midling 
quality. 


Experiment  XXXI. 

A  comparative  View  of  Baron  Van  Haake^s  Com^ 
poft^  the  Oil-Compojl^  and  Soot  mixed  with 
Afhes*. 

In  the  beginning  of  April,  1773,  an  acre  of 
land  was  fown  with  forward  oats.  I  pitched 
upon  one  land  in  the  middle  of  the  piece  which 
I  eileemed  better  than  any  of  the  reft,  and  upon 
this  I  fcattered  Baron  Van  Haake’s  compoft,  in 
"the  quantity  directed  in  his  inftrudlions.  On 
one  fide  I  manured  a  land  with  the  oil-com¬ 
poft,  but  rather  with  a  lefs  quantity  than  di- 
reded  *,  and  on  the  other  fide  I  manured  two 
lands  with  dry  coal-afhes,  fifted  fine,  and  an 

equal 
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equal  quantity  of  foot.  The  lands  upon  which 
this  experiment  was  madCj^  were  much  worn 
out  with  a  long  fucceffion  of  crops. 

The  lands  which  had  the  benefit  of  the  afhes 
and  foot  produced  an  exceeding  fine  crop ;  the 
oll-compofl  produced  a  tolerable  good  one; 
but  that  land  which  had  only  the  affiftance  of 
the  Baron’s  compofl,  produced  a  very  poor  one. 
It  could  not  have  been  worfe,  had  it  been  left 
deftitute  of  every  alliflance.  From  this,  and 
from  fome  other  experiments  made  by  a  worthy 
neighbour  of  mine,  who  was  fo  hind  as  to  fur- 
nifh  me  with  the  Baron’s  compofl,  I  have  great 
reafon  to  diferedit  the  pompous  accounts  given 
of  its  extraordinary  powers  and  qualities  by  its 
inventor,  which  appeared  to  favour  fo  much 
of  empiricifm,  that  I  fhould  hardly  have  made 
the  above  trial,  had  not  my  ingenious  neigh¬ 
bour  intreated  me  to  make  the  experiment.  I 
fhould  be  glad  to  hear  that  the  Baron’s  com- 
poft  has  fucceeded  better  with  others  who  have 
given  it  a  fair  trial ;  for  was  it  pofTefTed  of  half 
the  boafled  virtues  aferibed  to  it,  it  would 
prove  a  mofl  valuable  acquifition  to  the  farmer 
gnd  the  public, 


The 
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The  fame  year  in  which  thefe  experiments 
were  made,  I  tried  the  oil-compofl:  upon  fome 
parts  of  my  wheat  crops,  which  difcovered  great 
weaknefs  and  poverty  at  the  time  of  tillering, 
and  with  confiderable  fuccefs.  ^  .  - 

•  >  I 

^  ^  1..^  / 

•  Experiment-'  XXXII.  V  - 

'  ,  ■  ■  t  . . ,  «  ,  ^ 

On  ^Egyptian  Wheat  ,  , 

<  ,  ■  •  fc  .  —  . 

c-  '  -  . .  1  . 

^  In  September,  1772, 1  received  from  a  friend 
twelve  grains  of  Egyptian  wheat,  which  I  have 
reafon  to  believe  was  the  Unticum  ramofum  et 
centumgranium  of  Pliny,  of  the  produce  of  which 
he  gives  fuch  extraordinary  accounts.  After 
giving  an  account  in  what  parts  of  Africa  this 
remarkable  fpecies  of  wheat  is  produced,  he 
fays,  Et  imprimds  Atgypto.”  Six  of  thefe 
grains  I  gave  to  a  neighbouring  gentleman,  the 
other  fix  I  put  down  in  my  own  garden,  at  the 
depth  of  two  inches  within  the  foil,  and  nine 
inches  diftance  from  each  other.  The  ground 
was  kept  hoed  and  clean  from  weeds,  which 
was  the  only  alliftance  that  v/as  given  to  the 
plants.  When  the  ears  became  heavy,  I  or¬ 
dered  the  Items  to  be  tied  up  to  flakes  to  pre¬ 
vent 
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vent  theii‘  breaking  down  with  wind  or  ^r^in; 
Thefe  fix  grains  produced  one  hundred  and  two 
ftems,  with  large  branching  ears,  and  the  ears 
contained^  upon  an  average,  one  hundred  and 
twenty,  grains,  or  better ;  fo  that  the  produce 
of  the  fix  grains,  at  the  medium  of  one  hun¬ 
dred  and  twenty  grains  to  each  ear,  makes 
.12,240,  or  2040  from  each  grain.  Moil  of 
the  grains  v/ere  plump  and  large,  and  the 
flour  within  was  of  a  good  colour.  I  cannot 
help  expreffing  my  fears,  that  this  fpecies  of 
wheat,  produced  in  the  fertile  foil  and  ferene 
climate  of  .^^igypt,  will  be  apt  to  degenerate  in 
this  ifland;  though  we  have  often  found,  by  ex¬ 
perience,  that  different  kinds  of  grain,  as  well 
as  plants,  natives  of  countries  far  more  favour¬ 
able  to  vegetation  than  our  ov/n,  have  flourifh- 
ed  very  well  amongff:  us ;  and  to  appearance 
have,  in  a  feries  of  years,  affimilated  their  na¬ 
tures  to  our  foil  and  atmofphere.  I  'propofe 
to  fow  this  kind  of  wheat  at  different  feafons 
of  the  year ;  and  if  it  can  be  kept  up  to 
its  prefent  flandard,  with  early  fowing,  it  will 
prove  a  great  acquifition  to  agriculture.  Ac¬ 
cording  to  my  trials,  it  flands  our  'frofcs  as 
well  as  our  common  wheats  ^  and  being  a 
ftrong- bearded  grain,  it  is  well  defended  againft 
the  ravages  of  the  birds,  which,  near  villages 

and 
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Md'inclofed  countries,  is  no  inconfiderable 
Vantage. 

Experiment^  XXXIII. 

On  the  Culture  of  Cabbages 

In  a  field  from  which  I  gathered  laft  year  t 
prodigious  crop  of  turnips,  amounting  to  one 
hundred  tons  per  acre,  (Cheihire  meafure)  I  this 
year  have  railed  cabbages.*  The  land  was  plow¬ 
ed  into  ridges  of  three  and  a  half,  or  four  feet,^ 
and  each  ridge  prepared  with  manure  as  for 
potatoes,  i.  e.  the  dung  or  litter  was  only  laid 
under  the  middle  of  the  ridge.  The  plants,* 
raifed  from  feeds  fown  in  Auguft  1772,  and 
tranfplanted  on  beds  in  Odtober  following, 
v/ere  fet  out  in  this  field  at  the  diftance  of  about 
two  feet  and  a  half,  or  three  feet,  in  March  . 
and  April  •,  were  once  hand-hoed  and  twice 
horfe-hced  thro’  the  fummer,  but  v/ere  greatly 
retarded  in  their  growth  by  the  excefiive  heats 
and  dry  weather  in  June  and  July.  The  num¬ 
ber  of  plants  fet  out  on  a  Chefiiire  acre  was 
near  eleven  thoufand. — As  a  great  quantity  of 
my  autumn  plants  were  killed  in  the  winter,  1 

fowed 
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fowed  more  feed  in  February ;  but  this  yeaPs 
experience,  '  added  to  that  of  the  preceding 
ones,  has  convinced  me,  that  it  is  abfolutely  in 
vain  to  expedl  a  weighty  crop  of  cabbages  from 
fpring  plants.  The  forts  I  fowed  were  the 
North  American  and  Scotch ;  but  I  find  that 
the  Scotch  is,  on  all  accounts,  preferable,  and 
far  more  durable. 

In  the  month  of  November,  I  took  up  and 
weighed  a  fquare  rod,  or  fixty-four  yards,  con¬ 
taining  fixty-eight  cabbages,  of  which  fifteen 
or  twenty  were  fmall,  being  fpring  plants.  The 
weight  was  12  ii  lb. — on  an  average  17  lb.  or 
eighty-fix  tons  ten  hundred. — Taking  out  fif¬ 
teen  fpring  plants,  at  2  lb  each,  out  of  the 
above  number  fixty-eight,  the  average  will  be 
22  lb.  or  103  tons  to  the  Chefhire  acre,  and 
this,  I  take,  will  not  much  exceed  the  acreable 
produce  of  my  autumn-fown  plants. — Suppo- 
fing,  therefore,  that,  on  a  medium,  each  cow 
or  ox  eats  half  a  ton  a  week,  or  143  lb.  each  24 
hours,  and  that  this  keep  is  only  worth  4s.  per 
week,  an  acre  of  cabbages,  as  above,  at  this 
eftimate,  will  be  worth  41 1.  per  acre  •,  but  at 
the  firfi  calculation  of  86  tons  ten  hundred,  it 
will  be  worth  34 1. 
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in  the  account  of  experices  I  have  rated 
them  beyond  the  truth,'  and  have  eftimated 
the  land  at  an  high  value  5  but  it  will  be 
objeded,  that  5I.  an  acre  is  riot  enough  for 
manure  ^  I  anfwer,  more  than  enough  for  land 
rich  like  mine;  but  allowing  12I.  arr  acre,  ftill 
the  profit  will  be  12I.  5  s. 

This  account  will,  I  hope,  prevail  on  others 
to  make  trial  of  thefe  plants.  They  come  to 
their  perfedion  when  the  eddifli  is  over,  and 
greatly  exceed  turnips  in  feeding  either  fat  cat¬ 
tle 


[  401  ] 

tie  or  milk  cows,  and  are  not  only  to  be  fought 
for,  as  they  are  an  excellent  food,  and  produce 
much  dung,  but  as  they  fave  hay,  which,  in 
general  is  very  dear  and  fcarce  in  this  country, 
and  does  by  no  means  produce  fo  much  milk, 
or  fat  beafts  fo  well.  Will  four  Ihillings  a- week 
keep  a  large  cow  in  fine  order  when  hay  is  6d. 
per  ftone  ?  and  it  is  often  more. 

Experiment  XXXIV. 

^he  Method  of  ujing  Se-a4Veed  in  Scotland 

Of  fea-weed  there  are  three  different  kinds. 
The  befl:  is  that  which  is  cut  from  the  rocks, 
and  of  which  kelp  is  made.  The  fecond-befl: 
is  called  the  peafy  fort.  The  word  is  that  with 
a  long  ftalk.  All  thefe  kinds  are  ufed  in  Scot¬ 
land,  but  chiefly  for  the  barley-crop,  in  which 
cafe,  or  for  fallow,  it  is  plowed  in  diredtly. 
The  people  of  the  country  have  fo  high  an  opi¬ 
nion  of  its  fertilizing  quality,  that  they  fome- 
times  lay  it  on  after  the  barley  is  in  the  ground, 
but  that  is  a  flovenly  and  injudicious  method. 
In  the  neighbourhood  of  Berwick,  it  is  ufed 

C  c  in 
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in  their  compound  dunghills,  with  fold-yard^ 
ftable-dung,  and  earth  *,  and  in  that  manner  an 
immenfe  quantity  of  dung  is  produced  by  fuch 
farmers  as  are  fituated  near  the  fea.  In  that 
neighbourhood,  the  farmers  are  very  intelligent ; 
and  it  is  a  pity  that  fuch  excellent  management 
fliould  be  fo  little  known  in  many  parts  of  the 
northern  coaft  of  England,  where  the  fea-weed 
is  produced  in  great  abundance.  It  is  remark¬ 
able  that  fuch  farmers  as  ufe  the  fea-weed  pro¬ 
perly,  have  their  lands  in  fuch  heart  as  feldorri 
to  have  occafion  for  a  fallow  to  reftore  their 
freflinefs.  This  fpecies  of  manure  is  experi¬ 
mentally  found  to  be  excellent  for  gardens,  as 
it  not  only  enriches  the  ground,  but  alfo  de- 
ftroys  all  kinds  of  vermin* 

Experiment  XXXV* 

A  comparative  View  of  Manures 

s 

In  the  year  1771,  I  marked  out  a  rood  of 
land  into  divifions,  and  fowed  them  with  oats* 
The  variety  of  manures  made  ufe  of  in  this 
experiment  are  marked  as  follows  : 

Pro- 
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Experiment  XXXVl. 

^he  Method  of  preparing  Land  for  fowing  LucerH 

hroad-caft  *, 

it  having  been  found  by  repeated  experi¬ 
ments,  that  broad-caft  iucern  will  not  fucceed 
upon  lands  that  are  not  perfedtly  clean,  I  de¬ 
termined  upon  the  following  method  of  prepa¬ 
ration,  which  has  fucceed«d  beyond  ray  moft 
fanguine  expedations. 

In  the  month  of  Auguft,  1771,  I  mowed 
the  grafs  from  one  acre  three  roods  of  land  in¬ 
tended  for  Iucern,  and  immediately  after  the 
hay  was  removed  I  pared  and  burnt  the  furface. 
The  aflies  were  put  into  two  heaps,  and  cover¬ 
ed  with  fods,  to  prevent  the  influence  of  the 
air  upon  the  falts  produced  by  this  operation. 
The  ground  was  then'  plowed  as  deep  as  its 
ftaple  would  admit  of.  On  the  nth  of  No¬ 
vember  I  harrowed  it  with  heavy  harrows,  and 
on  the  25th  I  plowed  it  acrofs.  On  the  4th 
of  January,  1772,  it  was  harrowed  again.  One 
heap  of  the  afhes  was  fpread  on  the  23d  of 
March,  and  on  the  2d  of  April  the  land  was 

plowed 
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plowed  and  fown  with  lentils.  Had  the  wea¬ 
ther  permitted,  I  Ihould  have  fown  immediate¬ 
ly  upon  fpreading  the  alhes.  About  the  be¬ 
ginning  of  Auguft  the  lentils  were  cut,  and 
the  other  heap  of  alhes  was  fpread  upon  the 
furfaee ;  after  which  the  land  was  plowed,  and 
immediately  fown  with  turnip-feed.  The  tur¬ 
nips  were  well  hoed,  and  produced  an  exceed- 
ing  good  crop.  Being  late  fown,  they  confe- 
quently  kept  later  in  the  fpring  than  fuch  as 
were  fown  at  the  ufual  feafon. 

f 

From  this  mode  of  management,  I  dare  fay 
that  no  land  was  ever  in  a  better  ftate  for  the 
Norfolk  courfe  of  crops— of  all  others  the  moft 
rational  and  profitable.  But  as  my  defign  is 
only  to  give  the  befh  method  of  preparing  land 
for  fowing  lucern  broad-caft,  I  lhall  drop  any 
obfervations  upon  the  propriety  of  the  Norfolk 
hufbandry,  viz.  turnips,  barley,  clover,  and 
wheat.  The  exa(^  eftimate  of  the  expence  in¬ 
curred  by  my  management  is  as  follows ; 

/ 

1.  s.  d* 

Two  years  rent,  — -  — i  8  o 

Mowing  and  getting  the  hay,  070 


Carried  over,  1150 
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Brought  over, 
Paring  and  burning, 

Plowing  three  times,^  - 


Harrowing,  —  — — ' 

Gathering  the  alhes  into  heaps, 
Spreading  ditto,  -r-  — 

Lentil  and  turnip  feed,  — — 
Mowing  and  getting  the  lentils, 
turnips,  —  — 


Produce  of  hay. 
Ditto  of  lentil3. 
Value  of  turnips. 
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In  May,  1773,  I  fowed  the  field,  broad-caft, 
with  lucern-feed,  after  being  properly  plowed 
and  harrowed.  The  quantity  of  feed  twelve 
pounds  per  acre,  which  I  recommend  to  be 
fown  at  twiccji  in  ard^r  that  the  feed  may  be 

the 
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the  more  equally  diftributed  upon  the  furface. 
Every  time  that  the  lueern  is  cut^  the  land 
muft:  be  run  over  by  the  harrows,  to  tear  up 
the  srafs  and  weeds  that  otherwife  would  eat  out 
the  lueern.  The  year  after  fowing,  the  plants 
Ihould  be  hand-weeded/  being  then  very  ten¬ 
der  ;  but  the  fucceeding  years,  when  the  roots 
have  firmly  penetrated  the  foil,  the  heavieft 
harrows  may  be  introduced,  without  a  poflibi^ 
}ity  of  injuring  the  plants. 

After  the  frofis  are  over,  and  vegetation  be-, 
gins,  the  lands  may  be  harrowed,  if  foul  but 
if  clean,  that  operation  will  not  be  required  till 
after  the  firfi:  cutting.  At  this  preient  time,' 
(Auguil  1775)  I  am  cutting  the  third  crop, 
and  exped  another  cutting  this  feafon.  With 
the  above  preparation  of  the  land,  and  a  pro¬ 
per  attention  to  the  lueern  after  being  fown, 
there  is  no  doubt  but  that  this  foreign  grafs 
will  be  a  means  of  improving  the  Britifh 
Hufbandry,  by  liberally  fupplying  our  cattle 
with  green  forage  of  a  moft  l^urious  and  nou- 
rifiiing  nature, 


Expe- 


Experiment  XXXVIL 
On  tranfplanting  Potatoe  Tops, 

On  the  1 8th  of  May,  1772,  finding  fome  beds 
I  had  fown  very  early  with  onions  to  be  a  mifilng^ 
crop,  I  was  induced  to  make  the  following^ 
experiment.  The  year  before,  I  had  fet  fome 
potatoes  In  another  part  of  my  garden,  in  the 
common  way ;  and  as  it  is  impoflible  but  fome. 
will  remain  in  the  ground  all  winter,  fo.  I  found 
a  number  of  fprouts  about  three,  inches  high, 
which  I  nipped  off  clofe  to  the  ground,  and 
tranfplanted  them  into  the  onion- beds,  without 
any  further  preparation,  about  a  foot  and  a  half 
afunder,  in  the  fame  manner  that  cabbages  and 
cauliflowers  are  planted.  As  the  feafon  be¬ 
came  immediately  very  dry,  I  was  obliged  to. 
give  my  plants  a  little  water  for  four  or  five 
fucceffive  nights ;  after  which  they  began  to. 
fiourilh,  and  had  the  appearan.ee  of  a  promifing 
crop  during  all  the  fummer.  At  the  ufual  time, 
in  O6tober,  I  ordered  them  to  be  taken  up 
and  for  fize,  quantity,  and  quality,  they  ex-^ 

cecdecl 
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deeded  all  I  ever  had  in  the  common  way. 
Had  the  ground  been  frelh,  properly  manu¬ 
red  and  prepared,  and  the  plants  put  down  at 
a  proper  diftance  from  each  other,  I  am  of 
opinion  that  the  fuccefs  would  have  been  ftill 
greater. 

Experiment  XXXVIII. 

On  nutritive  Lime, 

Take  fixteen  bufhels  of  flaked  lime ;  traim* 
oil-foot,  fixteen  gallons.  Mix  thefe  together, 
taking  care  that  the  lime  be  fufficiently  cold 
before  the  oil  be  added.  This  quantity  is 
thought  fufiicient  for  an  acre  of  winter  or 
fpring  corn.  It  is  intended  to  fupply  the 
place  of  rape^duft,  and  ihould  be  put  upon 
the  land  in  the  fame  manner.  It  may  alfo  be 
recommended  as  a  top-drefling  for  wheat  in  the 
fpring  j  the  earlier  the  better.  From  the  few 
_  trials  that  have  been  made  upon  this  compofl:, 
it  appears  to  be  pofleATed  of  confiderable  nu¬ 
tritive  powers  \  but  as  nothing  ihould  be  adopt¬ 
ed  as  a  truth,  in  agriculture,  which  has  not 
flood  the  tell  of  numerous  trials,  the  above 
compoft  is  recommended  as  an  objedl  worthy 
of  future  experiment.  It  is  alfo  recommended 

to, 
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to  gardeners  as  a  top-drefllng  for  all  kinds  of 
feeds,  as  it  is  prefumed  that  it  will  prevent  the 
mifchiefs  occafioned  by  infedls. — By  the  expe^ 
riments  of  Mr.  Townley,  of  Belfield,  near 
p.ochdale,  the  oil-compoft  is  found  to  be  of 
great  ufe  in  raifing  large  crops  of  onions.  This, 
nutritive  lime  being  upon  the  fame  principles, 
and  much  eafier  of  preparation,  will  probably 
anfwer  the  fame  purpofes.  It  will  here  be  pro¬ 
per  to  remark,  that  light  foils  are  befl:  mana-r 
ged  by  top-drefiings.  Stiff  lands  require  lime 
and  plenty  of  rotten  dung  to  break  the  cohe- 
fion  of  their  particles. — This  diftindtion  Ihould 
be  ferioufly  attended  to  by  the  cultivators  of 
land,  who  wiih  to  enlarge  their  underflaridings 
by  tracing  effeds  up  to  their  proper  caufes, 

Experiment  XXXIX, 

> 

On  feeding  Hogs  with  Potatoes 

From  an  accurate  experiment  made  laft  year, 
I  dare  venture  to  recommend  baked  potatoes  as 
an  excellent  food  for  hogs.  The  pork  produ¬ 
ced  by  this  food,  was  equal  to  that  from  bar¬ 
ley  and  beans ;  but  at  prefent  I  cannot  exadly 

afcertaift 
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ajcertain  the  comparative  experiment  with  rcr 
gard  to  e^pence  *,  however,  I  am  of  opinion 
that  roafted  potatoes,  confidering  the  improve¬ 
ment  of  the  hogs,  is  as  cheap  a  food,  if  not 
cheaper,  than  can  be  given  them.  I  road:  my 
potatoes  upon  a  kiln,  fimilar  to  what  is  ufed 
by  oat-meal  iliellers  for  drying  their  oats.  The 
difference  in  expence  between  boiling  and  roaft- 
ing  the  potatoes  is  prodigious,  both  with  regard 
to  the  labour  and  fuel.  A  kiln  that  will  coil  3 1. 
will  roaft  potatoes  fufficient  for  the  maintenance 
of  more  than  20  hogs ;  and  one  man  will  be- 
flow  all  the  neceffary  attendance  upon  them, 
and  do  other  work  befides.  The  action  of  the 
lire,  by  diffipating  the  crude  juices  that  are 
contained  in  raw  potatoes,  reduces  them  into 
a  ftate  highly  wholefome  and  nutritious.  Boilr 
ing  does  this  in  part,  but  not  fo  effeiEluaily. 
A  potatoe  roafted  in  the  manner  above  defer!- 
bed,  partakes  ^  much  of  the  nature  of  a  chef- 
nut,  and  perhaps  is  not  greatly  inferior  to  it. 

■  E  X  B  E  R  I  M  E  N  T  XL. 

i 

A  Comparifon  between  Red  and  White  Wheat  *, 

‘  It  is  a  miftaken  notion  in  thofe  who  buy 
wheat  for  family  ufe,  to  give  the  preference  to 

the 
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r  • 

the  white  fort,  it  being  a  demonftrable  fafl, 
that  the  red  is  confiderably  heavier.  It  is 
moreover  of  fuch  a  flrong  body,  that  provi- 
,  ded  you  weigh  loolb.  of  the  flour  made  from 
white  wheat,  and  lOolb.  from  red  wheat,  the 
latter,  by  taking  a  greater  quantity  of  water, 
will  make  a  larger  weight  of  bread.  This  cir- 
cumllance  is  known  to  few,  except  bakers  and 
corn-dealers,  who,  in  many  of  the  country 
markets,  buy  the  red  wheat  at  8  d.  and  fome- 
times  IS.  per  bufhel  under  the  price  of  the 

white  and  weaker  kind. 

\ 

j 

Experiment  XLI. 

On  the  heft  Method  of  raifing  Early  Potatoes 

•  As  the  culture  of  potatoes,  and  particularly 
of  the  early  forts  for  the  table,  has  of  late  be¬ 
come  an  objeft  of  very  general  attention,  I 
hope  the  following  account  of  a  new  method  of 
obtaining  thefe  (without  the  help  cf  hot-beds) 
will  be  acceptable  to  the  public. 

On  the  2d  of  January,  1772,  I  made  a  hot¬ 
bed  for  the  forward  fort  of  potatoes,  and  on  the 

7  th 
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yih  put  in  the  fets,  placing  a  glafs  and  frame 
over  them,  and  taking  every  precaution  to  de¬ 
fend  them  from  the  froft.  Of  thefe  fmall  pota¬ 
toes,  or  fets,  there  remained  about  forty  in  a 
balket,  which  was  accidentally  hung  up  in  a 
warm  kitchen,  and  there  remained  unnoticed  till 
about  the  25th  of  April.  I  then  accidentally 
obferved  the  baiket,  and  perceiving  fomething 
green  on  the  edge  of  it,  took  it  down,  and,  to 
my  great  furprize,  found  that  the  potatoes  had 
fprouted  half  a  yard  in  length,  and  that  there 
were  a  great  number  of  very  fmall  potatoes 
formed  on  the  fibrous  roots  which  had  grown 
out.  I  took  them  into  my  garden,  and  planted 
them  in  a  rich  fandy  foil,  without  any  manure. 
The  roots  I  put  into  the  ground  three  inches 
deep,  and  laid  down  the  ftems  that  had  fprout¬ 
ed,  horizontally,  and  covered  them  with  two 
inches  of  foil,  but  left  the  tops  uncovered. 
Without  farther  attention  they  grew  furpri- 
zingly. 

On  the  26th  of  May,  I  took  up  the  roots 
planted  in  the  hot- bed  on  the  7th  of  January. 
They  by  no  means  anfwered  my  expedlations, 
j  or  paid  for  the  trouble  of  their  culture :  But  at 
ithe  fame  time,  I  was  aftonifhed  to  find  the 
♦  Others,  which  were  put  into  the  ground  fo  late, 

to 
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to  have  produced  larger  potatoes  than  th6 
roots  in  the  hot-bed.  I  took  up  all  the  roots^ 
and  picked  off  the  large  potatoes  from  them, 
which  amounted  to  from  4  to  12  on  each  root^ 
and  then  fet  the  roots  again  oh  the  fame  ground. 
This,  indeed,  I  have  fuccefsf Lilly  pradtifed  for 
many  years^  fometimes  even  twice;  and  have 
had  a  good  third  crop  at  Michaelmas.  When 
this  method  is  tried;  the  roots  muft  be  watered 
on  the  evenings  of  hot  days* 

In  January,  1773,  in  order  to  rhake  a  fecond 
trial  of  this  experiment  with  a  large  quantity,  I 
placed  a  great  many  potatoes  of  the  early  forts 
on  a  thick  layer  of  gravelly  foil,  clofe  to  each 
other,  over  an  oven,  dated  over,  but  open  to 
the  fouth-weft,  and  covered  them  two  inches 
deep  with  the  fame  earth. 

At  the  end  of  April  I  took  them  up,  and 
found  the  ftems  about  a  foot  long  or  more. 
For  fear  of  injuring  the  fine  and  delicate  fibres 
of  the  roots,  I  took  great  care  in  taking  them 
up,  and  planting  them  in  the  foil.  This  I  now 
manured,  but  in  all  other  refpedts  treated  them 
in  the  manner  above  defcribed;  many  of  the 
fibrous  roots  having  then  potatoes  formed  upon 
themj  nearly  as  large  as  walnuts*  For  a  week 

the 
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the  plants  came* on  furprizingly,  when,  by  on^ 
fliarp  night’s  uncommon  froft,  they  were  nearly 
deftroyed.  However,  notwithftanding  this, 
frelh  ftems  grew  up  in  a  few  days,  and  I  actu¬ 
ally  gathered  from  them,  on  the  3d  of  June 
following,  finer  potatoes  than  were  fold  at  that 
time,  at  Manchefter,  from  is.  to  is,  6 d  per  lb* 
being  the  produce  of  hot-beds. 

After  taking  off  the  larger  potatoes,  I  again 
planted  the  roots  for  a  fecond  crop,  and  in 
September  obtained  a  very  large  produce.  I 
weighed  the  increafe  of  many  feparate  roots, 
which  amounted  from  41b.  8oz.  to  141b.  120Z. 
the  potatoes  being  the  largeft  of  the  forward 
kinds  I  ever  faw. 

> 

Experiment  XLIL 
On  Lime 

From  the  repeated  fuccefs  I  have  had  in 
liming  of  land,  I  am  induced  to  relate  an  ex¬ 
periment  which  I  am  convinced  may  be  at¬ 
tended  with  as  much  public  utility  as  it  has 
been  productive  of  my  own  private  advantage. 

In 

*  By  Mr.  E.  Cleaver,  of  WhitwelJ,  near  York. 
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In  the  year  1765,  I  plowed  up  a  piece  of 
lean  fwarth,  containing  18  acres,  which,-  to  all 
appearance,  had  it  been  fown  with  oats,  would 
not  have  produced  above  3  quarters  per  acre; 
The  quality  was  a  wet^  cold  clay,  not  very 
ftifF,  but  fpungy,  and  worth  about  los.  an 
acre,  tithe-free.  It  will  be  proper  to  mention,' 
that,  in  the  time  of  the  diftemper  amongil  the 
Cattle,  it  was  under  the  plow,  and  continued  in 
tillage  till  it  would  fcarce  bring  the  feed  again; 
after  which  it  was  fulfered  to  lie  down  without 
either  grafs-feeds  or  manure,  and  confequently 
had  no  chance  to  improve  but  by  reft  and 
length  of  time.— This,  as  near  as  I  can  de- 
fcribe,  was  the  quality  of  the  land. 

^  '  •  < 

My  courfe  of  hufbandry  was  as  follows : 

Early  in  the  fpring  I  plowed  it  out  of  fwarth, 
and  laid  on  167  chaldrons  of  lime,  32  bufhels, 
upheaped,  to  the  chaldron.  The  whole  was 
,  laid  on  immediately  after  the  firft  plowing,  or 
as  foon  as  I  could  get  it  burnt  and  led  to  the 
land.  After  being  four  times  plowed,  and 
well  harrowed  between  each  plowing,  I  fowed 
^  the  whole  18  acres  with  rape.  From  the  lean- 
nefs  and  toughnefs  of  the  fwarth,  I  could  not 
get  it  into  proper  order ;  fo  that  towards  the 
time  of  ripening  the  feed,  rapes  put  up  in 

the 
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the  places  where  the  crop  was  thinneft,  and  did  . 
me  confiderable  damage.  I  have  obferved  that 
I  laid  on  167  chaldrons  of  lime  upon  the  whole 
1 8  acres,  which  is  at  the  rate  of  91  per  acre ; 
but  as  I  had  a  defire  to  know  the  effed  of  the 
lime  in  different  proportions^  I  divided  the  field 
into  two  unequal  portions,  N"".  i.  and  2. 
On  N'".  I.  (7  acres)  were  laid  84  chaldrons, 
which  is  12  chaldron  per  acre;  on  N°.  2.  (ii 
acres)  were  laid  only  83  chaldrons,  which  is 
about  71  chaldrons  per  acre. 


The  acreable  Produce  for  three  Crops. 


I 


N°.  I. 

1770.  Rape,  (4  plowings)  32 
bufhels;  at  20I.  per  lafl, 

1771.  Wheat,  (i  plowing)  50? 

ilooks,  or  40  bufhels,  —  ^ 

1772.  Oats,  ( I  plowing)  68  bufh¬ 

els;  but  would  have  been  more 
had  not  the  harvefh  proved  re^ 
markably  wet,  whereby  one  ’ 
fourth  of  the  crop,  at  leaft,  was 
loft,  '  —  j 


1. 

8 


s.  d, 


o 


o 


5  19  6 


Produce  of  3  crops,  25  19 


o 


D  d 


II. 


[  418  ] 

N°*  11.  1.  s.  d* 

1770.  Rape,  (4plowings)  24  bufhels,  600 

1771.  Wheat,  (i  plowing)  32  ditto,  912  o 

1772.  Oats,  ( I  plowing)  68  ditto, —  5  19 

Produce  of  3  crops,  2 1  1 1  o 

1.  s.  d. 

Produce  of  N®.  i.  25  19  o 
Ditto  of  N°.  2<  21  II  o 


Difference  in  3  crops,  480 

It  muft  here  be  remarked  that  the  oats  on 
this  part  were  cut  firfl,  and  did  not  receive  fo 
much  damage  by  the  wet  feafon  as  N°.  i .  other- 
wife  they  were  not  near  fo  ftrong. 

As  I  burn  my  own  lime,  it  does  not  coft  me 
above  7s.  6d.  per  chaldron;  fo  that  the  whole 
12  chaldrons  are  paid  for  in  three  crops  by  the 
extraordinary  produce,  and  the  land  left  in  bet¬ 
ter  condition  by  three  or  four  fhillings  per  acre. 

I  would  not  have  it  underftood  that  all  land 
can  bear  an  equal  quantity  of  lime  with  what 
I  have  here  mentioned.  Whoever  tries  the  ex¬ 
periment  on  old  tilled  land  will  find  himfelf  in 


an 
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an  error,  efpecially  if  the  foil  be  clay,  which  is 
apt  to  be  too  much  bound  after  the  fermenta¬ 
tion  of  the  lime  is  over — but  fand  lands  can 
never  be  over-done  with  lime,  provided  it  be 
laid  on  in  the  fpring,  and  not  of  that  fiery  kind 
which  many  of  the  forts  are.  Lime  differs  in 
quality  as  well  as  land  itfelf.  In  many  coun¬ 
tries  the  crops  would  be  burnt  up  if  two  chal¬ 
drons  were  laid  on  an  acre ;  whereas  in  Derby- 
fiiire  there  are  inftances  of  people  laying  on  12 
and  14  chaldrons  per  acre  on  grafs  land. 

As  this  quantity  of  lime  exceeds  any  expe¬ 
riment  I  have  heard  of  in  this  country,  I  am 
apprehenfive  the  farmers  in  general  will  not 
give  credit  to  it ;  however,  I  atteft  it  as  a  fa61: ; 
and  as  it  is  a  thing  of  much  confequence,  I 
fhall  have  a  particular  pleafure  in  having  it 
confirmed  by  fimilar  experiments. 

Experiment  XLIlL 
On  preparing  Seed-Wheat  with  Oil 

The  autumn  of  the  year  1770  being  remark¬ 
ably  wet,  and  a  bad  time  for  fowing  wheat, 

D  d  2  whereby 

*  By  Mr,  E,  Cleaver,  of  Whitwell,  near  York. 
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whereby  many  acres  of  land  could  not  be 
converted  to  the  intended  purpofe,  but  were' 
obliged  to  be  cropped  with  oats  or  barley  in 
the  fpring,  I  was  induced,  through  the  pro- 
fpedh  of  a  great  fcarcity  of  wheat,  to  fow  down 
five  acres  of  land  at  Candlemas,  after  eating 
off  a  crop  of  turnips  with  fheep ;  and  as  the 
feafon  continued  extreamly  unfavourable  I  had 
recourfe  to  the  following  preparation  of  my 
feed,  with  a  view  to  counteradt  the  wetnefs  of 
the  feafon :  I  put  a  pint  of  fifh  oil,  and  3  lb. 
of  fait,  to  every  bulhel  of  feed ;  and  as  the 
birds  at  that  feafon  would  of  courfe  be  trouble- 
fome,  I  fov/ed  three  bufhels  and  a  half  of  feed 
to  the  acre.  I  had  a  further  reafon  for  bellow¬ 
ing  this  additional^  or  rather  extraordinary  quan¬ 
tity  of  feed,  which  was,  that  the  thicker  the 
corn  came  up,  the  lefs  it  would  gather,  and 
confequently  would  ripen  quicker.  My  feed 
was  the  common  Red  Lammas,  which  is  the 
hardiefl  as  well  as  the  heaviefl  fort.  The  pro¬ 
duce  was  245  flooks  (or  45  flooks  to  the  acre) 
which  yielded  as  follows  : 

B. 

30  flooks,  threfhed  out  at  Michael¬ 
mas,  produced  — 

30  ditto  at  Candlemas,  -  27 

30  ditto  in  May,  - -  —  24 


81 

From 
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From  the  computation  of  90  (looks  to  81 
bufnels,  the  whole  crop  cf  245  Hooks  would 
yield  220!  bulhels,  or  44  buihels  to  the  acre. 
The  Hraw  was  about  24  thraves  per  acre,  and 
fold  fo  high  as  is.  6d.  per  thrave,  which  is 
1 1.  1 6  s.  per  acre,  though  the  average  price  of 
ftraw,  in  this  country,  is  not  is.  per  thrave. 

Value,  1.  s.  d. 

44  buihels,  at  6s.  each,  —  1340 

24  thraves,  at  is.  6d.  each,  1160 

Per  acre,  15  o  o 

From  the  experiment  of  the  proof  of  the 
corn  by  the  Hook,  it  plainly  appears  that,  be¬ 
tween  Michaelmas  and  May-day,  the  farmer 
lofes  in  meafure  6  buihels  in  30,  or  |  part,  by 
.  the  mere  pining  of  the  grain. 

i  I  find  this  method  of  lleeping  feed-corn  in 
^  oil  was  formerly  pra6lifed  by  the  Romans. 

;  Semina  vidi  equidem  multos  medicare  ferentes, 

Et  nitro  prius,  et  nigra  perfundere  amurca, 
Grandior  ut  foetus  filiquis  fallacibus  elTet. 

ViRG.  Georg,  lih.  i,  1.  193. 

D  d  3  There 
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There  is  reafon  to  believe  that  this  procefs  of 
oiling  the  feed  will  be  found  highly  fervice- 
able  in  wet  feafons,  and  perhaps  at  all  times 
may  contribute  to  the  enriching  the  farina  of 
the  grain,  which  we  know,  from  experiment, 
conftitutes  the  nourilhment  of  the  tender  germ. 

Experiment  XLIV. 

On  Dibbling  Wheat 

It  is  now  become  very  common  in  the  coun¬ 
ty  of  Norfolk  to  dibble  their  wheat  inftead  of 
drilling,  or  fowing  it  broad-caft.  The  advan¬ 
tages  of  this  method  are  numerous.  It  fecures 
a  clean  crop  of  excellent  feed,  and  faves  to  the 
community  an  enormous  quantity  of  wheat,  that 
inevitably  muil  have  been  confumed  and  loft  in 
’  the  common  method.  It  befides  finds  employ¬ 
ment  for  the  women  and  children,  at  a  time 
when  their  afliftance  is  not  required  by  the 
farmer  for  other  purpofes.  Their  labour  is 
tharefore  a  clear  gain  to  the  public.  It  has 
been  objefled,  that  if  this  method  ftiould  be¬ 
come  general,  the  farmer  could  not  procure 
hands  to  put  his  work  fufficiently  forward.  I 
readily  grant  that  the  villages  could  not  fufiici- 
«ntly  fupply  the  neceffary  hands,  but  it  ftiould 

be 
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be  confidered,  that,  where  work  is  certain, 
numbers  of  people  are  invited  from  towns  and 
other  remote  diftances.  I  need  produce  no  ar¬ 
guments,  after  mentioning  the  facility  with 
which  hands  are  procured  for  the  gathering 
iaftron  and  hops.  Previous  to  fetting  the 
wheat,  the  land  mull  be  plowed  and  manured 
as  for  a  crop  of  broad-caft  grain.  After  har¬ 
rowing  it  well,  and  fmoothing  the  furface 
with  a  light  roller,  it  is  prepared  for  fetting, 
which  is  performed  by  making  holes  with  a 
kind  of  dibble  ufed  for  peafe,  the  man  work¬ 
ing  backwards,  and  the  women  and  children 
following,  and  dropping  two  or  thre  grains  of 
wheat  into  each  hole.  The  dibbles  are  fo  con¬ 
trived,  that  a  man  may,  with  one  llroke  of  his 
foot,  make  three  or  four  holes  at  once— the 
holes  about  feven  inches  afunder,  and  two 
inches  deep.  After  the  whole  ground  is  fet,  a 
light  harrow  muft  be  introduced  to  fill  up  the 
holes  ;  and  when  the  weeds  advance,  fome  tur- 
nip-hoers  mull  be  employed  to  ftir  the  ground 
and  cut  down  the  weeds  i  after  this  no  further 
care  is  required  till  the  harvefl:,  when  the  farmer 
may  be  alTured  of  a  plentiful  and  clean  crop 
in  reward  for  his  extraordinary  attention.  Two 
pecks  of  wheat  will  fet  an  acre  j  the  price  of 
labour  about  eight  {hillings. 


Expe- 
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Experiment  XLV. 

On  Claying  Land^, 

Where  the  land  has  never  been  broke  up^' 
the  clay  may  be  carried  and  fpread,  and  fuffer- 
ed  to  lie  a  whole  year  before  it  is  plowed  in. 
The  flag  will  fet  the  clay  a-working  but  where 
there  is  no  flag,  a  coat  of  dung  will  be  necef- 
fary  before  the  land  is  fown.  Where  the  clay  is 
fliort,  and  the  foil  light,  120  loads  will  be 
required  for  an  acre  ^  but  where  the  clay  is 
flirong,  and  the  land  not  fo  light,  then  60  or 
80  loads  will  be  fufficient.  It  is  better  to  lay 
on  too  little  than  too  much  •,  it  will  be  fufE- 
cient  if  the  land  is  made  moderately  cloddy. 
About  a  cubical  yard  of  clay  makes  a  load. 
Carry  the  clay  at  any  convenient  time  of  the 
year.  If  time  permit,  carry  it  after  harveft, 
and  lay  it  upon  a  wheat  ftubble ;  there  let  it 
remain  fpread  all  the  winter.  In  March  plow 
it  in*,  again  in  May,  and  twice  in  June,  and 
fow  turnips  about  Midfummer.  In  Norfolk 
they  formerly  paid  one  guinea  for  filling  and 
fpreading  120  loads  of  clay,  but  now  (1772) 
they  are  obliged  to  allow  fomething  more. 

ExPEr 


*  By  the  Rev.  Mr.  Buxton,  Norfolk. 
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Experiment  XL  VI. 

On  Siberian  Barley 

It  is  not  yet  determined  what  kind  of  land 
is  moll  fuitable  for  the  cultivation  of  Siberian 
barley.  From  the  weight  of  the  grain,  it  would 
feem  that  it  requires  good  rich  land ;  and  in-^ 
deed  my  experiment,  when  compared  with 
others  made  upon  poor  land,  feems  to  me  very 
decifive  in  favour  of  a  rich  foil.  In  the  firll 
week  of  April,  1774,  I  plowed  half  a  rood  of 
land  that  the  year  before  had  borne  a  crop  of 
cabbages,  and  fowed  it  with  a  bufhel  of  Sibe¬ 
rian  barley.  The  foil  a  rich  hazel  earth.  The 
crop  was  reaped  before  the  common  barley. 
The  produdl  feven  bulhels. 

*  By  Mr.  Wright,  of  Craike. 


ESSAY  V. 

On  the  Sexes  of  Plants. 

WHEN  we  unfold  the  volume  of  nature, 
the  human  mind  may  very  jullly  be  com¬ 
pared  to  a  bee  unable  to  fettle  amidft  a  variety 
pf  fweets.  Every  page  prefents  us  with  a  fub- 

jedl 
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jeft  InexprefTibly  pleafing,  and  every  obje6t  fills 
ms  with  admiration  as  well  as  delight.  We  are 
at  a  lols  to  acknowledge  the  exillence  of  a  fu- 
preme  Being,  or  the  benign  influence  of  that 
Being  in  providing  for  the  happinefs  and  con¬ 
venience  of  his  creatures,  in  ftronger  terms. 

Every  perfon  who  takes  a  view  of  nature  in 
this  light,  mull  undoubtedly  conclude,  that  as 
the  wants  and  conveniences  of  life  were  defign- 
ed  to  be  fupplied  from  the  Itore-houfe  of  na¬ 
ture,  from  the  very  moment  that  man  ftarted 
into  exillence,  fo  the  means  for  executing  that 
defign  on  the  moll  advantageous  terms,  mull 
be  a  laudable  as  well  as  neceflfary  undertaking. 

Man,  above  all  other  creatures,  is  blefled 
with  a  power  of  improving  his  underftanding, 
and  his  a6lions,  to  an  amazing  degree  of  per- 
feffion.  And  he  that  is  defirous  to  drink  clear 
water,  rather  than  muddy  and  corrupted,  ufu- 
ally  ncgleds  the  dillant  ftream,  and  prudently 
repairs  to  the  fountain  head,  where  the  element 
flows  pure  and  unadulterated. 

In  arts  and  fciences,  the  pracStical  part  will 
be  conduced  upon  a  vague  and  uncertain  plan, 
till  the  theoretical  be  founded  upon  rational 

and 
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and  confiftent  principles.  The  oeconomical 
part  of  nature  depends  much  upon  the  phi- 
fiological  •,  and  even  in  common  life,  caufes 
muft  ever  be  prudently  adjufiied,  if  we  expedt 
their  confequences  to  be  pleafing.  It  is  this 
that  has  led  on  fcience,  through  the  different 
periods  of  time,  to  the  height  die  has  now  ar¬ 
rived  at  *,  and  it  is  this  that,  in  future  ages, 
will  render  the  improvemeats  of  the  prefent  ^ra, 
admired,  careffed,  and  imitated. 

The  prefent  century  is  very  remarkable  for 
its  various  improvements  in  natural  hiftory, 
among  which  agriculture  defervedly  claims  the 
foremoft  rank.  And  fince  agriculture  has  been 
reduced  to  a  regular  fcience,  and  its  principles 
eftablifhed  upon  fadls  and  experiments,  it  has 
made  a  commendable  and  extenfive  progrefs. 
We  every  day  experience  the  mod:  pleafing  ef- 
fedls  from  the  induflry  of  men  of  literature  and 
ingenuity,  who  are  continually  taking  up  the 
pencil  to  fill  up  the  outlines  of  fo  grand  a  de- 
fign.  Much  has  already  been  done,  and  yet  a 
great  deal  remains  to  be  executed.  Nature 
unfolds  not  all  her  treafures  at  once,  but  is  flow 
and  gradual  in  her  operations.  The  hyacinth 
and  the  tulip  require  the  warmth  of  many  re¬ 
volving 
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yolving  funs  to  produce  their  inimitable  beauty 
land  attire ! 

The  labours  of  the  great  Linnasus  can  never 
be  fufficiently  admired  *,  and  his  endeavours  to 
new-model  the  ftudy  of  nature,  have  already 
exceeded  the  moft  fanguine  expedtation.  Fie 
has  flcetched  out  the  philofophy  of  nature  fo 
ftrongly,  that  he  is  every  where  confidered  as  the 
wonder  of  his  age.  The  fubje6l  of  this  efiay, 
in  particular,  owes  much  to  his  penetration ; 
and  though  he  does  not  claim  the  foie  merit 
of  difcovering  the  fexes  of  plants,  yet  he  de- 
ferves  our  utmofl:  acknov/ledgments  for  having 
brought  all  the  arguments  in  favour  of  it  intQ 
the  cleareft  point  of  view.  It  is  now  a  truth 
too  glaring  to  be  denied. 

We  find  that  the  ancients  were  by  no  means 
ftrangers  to  the  notion  of  the  fexes  of  plants ; 
and  though  their  writings  do  not  bear  any  very 
Ilrong  evidence  in  their  behalf,  yet  their  ob- 
fervations  and  their  pradiice  clearly  demonilrate 
it.  They  appear  to  have  been  perfeftly  fatif- 
fied  that  nature  purfues  the  fame  plan  of  pre- 
ferving  the  fpecies  in  the  vegetable,  as  in  the 
^nimai  world :  That  male  and  female  are  as 

diftin^t 
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difliindt  in  the  one  kingdum  as  the  other,  aricl 
that  they  are  governed  by  fimilar  laws. 

Herodotus  tells  us  that  the'  Babylonians,  in 
cultivating  the  Palm-tree,  with  which  their 
country  was  plentifully  ftored,  were  forced  to 
gather  the  flowers  of  the  male  tree,  and  carry 
them  to  the  female,  if  they  expedted  to  reap 
any  fruit  *,  but  their  nolions  went  no  further 
than  the  cuftomary  pradice.  Theophraflus,  in 
his  hiflory  of  plants,  obferves  that  fome  kinds 
of'  trees  were  diftindtly  male  and  female,  and 
ftrengthens  his  fuppofition  by  adding  that  the 
one  bore  fruit,  and  the  other  was  barren. 

It  is  amazing  that  nothing  material  fhould 
have  been  flruck  out  upon  the  fubjedt  from 
Theophraflus’s  time  till  Sir  Thomas  Milling-^ 
ton,  Savilian  Profeffor  of  Aftronomy  at  Ox¬ 
ford,  towards  the  clofe  of  the  laft  century,  re¬ 
vived  the  notion,  and  cleared  the  way  for  the 
experiments  of  the  celebrated  Grew.  Since  that 
time  many  able  naturalifls  have  difcuffed  the 
point  with  clearnefs  and  precifion,  among  whom 
our  illuflrious  countryman,  Mr.  Ray,  appears 
with  Camerarius,  Moreland,  Geoffroy,  Vail- 
lant,  Blair,  Bradley,  and  others. 

This 
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This  new  dodlrine  met  with  fome  confider- 
able  opponents,  Monfieur  Tournefort  was  a 
violent  adverfary ;  and  Dr.  Alilon,  the  late  Pro- 
fefibr  of  Botany  at  Edinburgh,  muftered  all 
his  forces  in  the  oppofition. 

The  critical  reader  will  be  much  pleafed  with 
the  anatomical  defcription  of  the  parts  of  flow¬ 
ers,  and  the  nice  dilTedtion  of  their  organs  of 
generation,  in  Grew’s  Anatomy  of  Plants,  Lin¬ 
naeus’s  Philofophia  Botanica,  and  in  the  Spon- 
falia  Plantarum  in  the  firft  volume  of  the 
Amasnitates  Academics,  to  which  I  refer  him. 
But  however  obvious  the  fexes  of  plants  may 
appear  in  fome  clafTes  in  the  fame  flower,  in 
others  in  different  flowers,  and  in  others  upon 
different  plants,  yet  I  fear  the  peculiar  mode  of 
operation,  by  which  nature  ultimately  efledts 
her  generations  in  the  vegetable  world,  will 
continue  a  fecret  fo  long  as  the  theory  of  animal 
conception  remains  undetermined.  All  that 
feems  ufeful  to  us  is  already  difeovered;  and 
let  man,  the  finite  creature  of  an  hour,  leave 
the  reft  to  the  Author  of  Nature  to  difclofe,  by 
thofe  gentle  degrees  which  always  terminate  in 
fome  unforefeen  bounty  and  munificence. 


In 
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In  the  47  th  volume  of  the  Phllofophical 
Tranfa6lions  there  is  a  letter  from  Mr.  Mylius 
p{  Berlin,  dated  from  thence  February  20, 
1750-51,  to  Dr.  Watfon,  which  was  prefented 
to  the  Royal  Society  by  the  Dodor  in  the  fuc* 
ceeding  year,  and  publilhed  by  him,  with  his 
own  obfervations,  in  the  Tranfadions.  It  con¬ 
tains  a  proof  of  the  fexes  of  plants,  from  an 
experiment  made  on  the  Palm-tree.  The  An¬ 
gularity  of  the  Experiment  will  apologize  for 
its  appearance  in  this  eflay. 

The  fex  of  plants  is  very  well  confirmed 
by  an  experiment  that  has  been  made  here  on 
the  Palma  Major  foliis  flabelliformibus.  There 
is  a  great  tree  of  this  kind  in  the  garden  of  the 
Royal  Academy.  It  has  flowered  and  borne 
fruit  thefe  thirty  years,  but  the  fruit  never 
ripened,  and  when  planted  it  did  not  vegetate.. 
The  Palm-tree,  as  you  know,  is  a  Planta  Dioe-^ 
cia^  that  is,  one  of  thofe  in  which  the  male  and 
female  parts  of  generation  are  upon  different 
plants.  We  having  no  male  plants,  the  flow¬ 
ers  of  our  female  were  never  impregnated  by 
the  farina  of  the  male.  There  is  a  male  plant 
of  this  kind  in  a  garden  at  Leipfic,  twenty 
German  miles  from  Berlin.  We  procured  from 
thence,  in  April  1749,  a  branch  of  male  flow¬ 
ers. 
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fefs.^  and  fufpended  it  over  our  female  onesV 
and  the  experiment  fucceeded  fo  well,  that  our 
Palm-tree  produced  more  than  an  hundred  per- 
fecSlly  ripe  fruit  •,  from  which  we  have  already 
1 1  young  Palm-trees.  This  experiment  was  re¬ 
peated  laft  year,  and  our  Palm-tree  bore  above 
two  thoufand  ripe  fruits  As  I  do  not  remem¬ 
ber  a  like  experimient,  I  thought  it  convenient 
to  mention  it  to  you  ;  and  if  you  think  proper,^ 
be  pleafed  to  communicate  it  to  the  Royal  So¬ 
ciety.” 

A  perfon  who  is  a  firdnger  to  natural,  and 
more  particularly  to  botanical  knowledge,  may 
make  himfelf  an  entire  m alter  of  what  is  meant 
by  the  fexes  of  plants,  and  form  an  accurate 
idea  of  the  mode  of  generation,  in  the  grofs,- 
v;hofe  garden  produces  a  fingle  tulip.  When 
the  flower  opens,  if  he  looks  within  the 
leaves,  or,  to  fpeak  in  the  language  of  bota- 
nills,  with  in  the  petals^  there  wilk  be  found 
fix  flender  eredt  chives,  or  Jiaminay  furround¬ 
ing  a  three-fquared  Itronger  body,  called  the 
pointal^  or  female  part  of  the  flower.  Upon 
the  top  of  each  of  the  ftamina  hangs  a  fmall 
oval  body,  which,  in  a  day  or  two  after  the 
flower  is  blown,  may  be  obferved  to  burft 
into  a  mealy  fubllance.  This  meal,  or  farina^ 
h  the  male  part  of  the  flower,  and  by  the  ac¬ 
tion 
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tion  of  the  wind  is  blown  upon  the  jbointal^  or 
female  part  of  the  flower,  which  is  furnifhed 
with  a  vifcous  kind  of  matter,  defigned  by 
nature  to  retain  the  male  farma  when  blown 
upon  it.  From  this  moment  the  impregnation 
takes  place,  and  the  feed  is  produced  perfedt 
and  entire. 

As  a  further  proof  of  the  neceflary  influence 
of  the  male  farina^  only  pinch  off  the  male 
part  of  the  flower  before  the  farina  begins  to 
burfl:  out,  and  the  female  part  will,  at  the  ufu- 
al  time  of  expedling  the  feed,  prefent  the  exa¬ 
miner  with  nothing;  but  an  abortive  feed-velTel. 


In  moH  vegetables  the  male  and  female  or¬ 
gans  of  generation  appear  in  the  fame  flower ; 
but  in  fome  plants  there  are  male  and  female 
flowers  on  feparate  parts  of  the  fame  plant  ^ 
and  in  other  plants,  the  male  flower  appears  on 
cne  plant,  and  the  female  on  another. 

From  thefe  premifes,  the  improvers  of  agri¬ 
culture,  and  even  the  common  practical  farmer, 
may  be  able  to  deduce  very  ufeful  confequen^ 
ces.  If  the  farmer  dreads  heavy  and  fudden 
rains,  immediately  after  he  has  fown  his  feed, 
Fe  may,  with  equal  reafon,  be  afraid  of  them  at 
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the  time  his  corn  is  in  bloom.  For,  as  the  wet 
will  injure  him  in  one  cafe  by  burfbing  the  feed,^ 
fo  it  will  in  the  other  by  wafhing  off  t]\Q  farina^ 
or  male  dull,  whereby  an  effedlual  impregnation 
will  be  prevented.  The  farmer  will  not  then 
be  furprized  if  his  grain  appears  fmaii  and 
pined  at  the  time  of  threihing,  when  he  can  ib 
readily  account  for  the  caufe  in  phiiofophic 
terms. 

But  the  principal  ufe  that  will  accrue  to  the 
gardener  and  the  farmer  from  the  difcovery  of 
the  fexes  of  plants,  will  be  the  hints  they  may, 
gain  in  regard  to  faving  the  different  kinds  of 
grain  for  feed.  It  is  always  an  obje6l  with  the 
judicious  cultivator  to  throw  fine  bold  feed 
upon  the  earth,  if  he  expefls  the  produce  to 
gain  him  credit  in  the  market.  And  certainly 
if  the  winds  have  fuch  an  effedl  upon  the  fari¬ 
na  of  flowers,  as  not  only  to  waft  it  upon  the 
female  flowers  of  the  fame  fpecies,  but  even 
upon  different  fpecies,  care  fliould  be  taken 
that  the  feveral  kinds  of  grain,  if  deflgned  for 
feed,  be  fown  at  as  great  a  diftance  from  each 
other  as  pofTible,  to  prevent  the  ill  confequen- 
ces  of  a  mongrel  produce. 

Mr, 
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Mr.  Miller,  in  his  Gardener’s  Didlionary, 
prefcribes  this  caution  to  the  cultivators  of 
cabbages,  cauliflowers,  turnips,  brocoli,  &Ci 
in  very  flrong  terms.  For  if  they  expedl  the 
feveral  kinds  to  be  perfedl,  thefe  plants  muft 
by  no  means  be  fet  near  each  other  when  de- 
figned  for  feed,  becaufe,  in  that  cafe,  the  fari¬ 
nas  will  undoubtedly  incorporate,  and  produce 
a  haftard^  or  imperfect  kind  of  each  fpecies. 
Mr.  Ray,  in  his  Hiftory  of  Plants,  tells  a  re¬ 
markable  ftory  of  a  gardener,  one  Richard 
Baal,  of  Bramford,  who  had  fold  cabbage-feed 
to  the  London  gardeners  as  of  an  excellent 
kind,  but  unluckily,  v/hen  fown  arid  cultiva¬ 
ted  by  them,  produced  an  exceeding  bad  kind. 
The  confequence  was,  that  the  m.an  was  profe- 
cuted  in  tHe  courts  of  jufliice  at  Y/eltminfber^ 
and  fentenced  to  return  the  money  he  had  taken 
for  the  feed,  and  alfo  to  fatisfy  his  cuftomers 
for  their  wafte  of  ground,  time,  and  labour ; 
though,  in  fadt,  he  was  not  at  all  deferving  of 
fuch  a  fentence,  not  having  had  the  lead  de- 
fign  to  impofe  upon  them. 

Nothing  is  fo  common  as  for  gardeners  in 
the  raifing  of  melons  and  cucumbers,  at  the 
time  of  the  flowering  of  thofe  plants,  to  pinch 
off  what  they  call  the  barren  flowers,  led  the 
'  E  e  2  quantity 
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quantity  of  fruit  fhould  impoverifli  its  fize- 
But  for  want  of  knowing  that  thefe  plants  pro¬ 
duce  male  and  female  flowers  feparate  upon  the 
fame  plant,  and  that  no  fruit  can  be  expe6led 
unlefs  there  be  a  communication  of  the  two 
fexes,  it  is  no  wonder  that  their  crops  frequenU 
Iv  fail. 

It  may  not  be  amifs  to  clofe  this  elTay,  by 
pointing  out  fome  of  the  principal  plants,  in 
our  own  country,  where  the  frudification  va¬ 
ries  from  the  ufual  form. 


I.  Male  and  female  flowers  on  the  fame 
plant.  Idnn^us’s  2ifl:Clafs,  Monoecia, 


The  Carex  tribe  of  graflfes. 

I 

Birch  tree. 

Alder. 

Box. 

Burnet. 


Chefnut  tree. 
Beech. 
Hornbeam. 
Hafel-Nut  tree. 
Firs. 


2.  Male  and  female  flowers  on  feparate 
plants.  Linnaeus’s  2 2d  Clafs,  Dioecia, 


Willows. 

Mifleltoe. 

Buckthorn. 


Hops. 

Black  Briony. 
Poplars. 


Dog’s- 


C  437  ] 


Dog’s  Mercury. 
Juniper. 

Yew  tree. 


Knee-Holly,  or 
Butchers  Broom. 
Hemp. 


3.  Flowers  hermaphrodite,  and  alfo  male  or 
female  dowers.  Linnseus’s  23d  Clafs,  Foly ga¬ 
rni  a. 

Sycomore  tree.  Common  Maple.  Afh  tree. 


ESSAY  VI. 

On  a  cheap  and  expeditious  Method  of  draining 

Land. 

From  a  very  extenfive  experience  I  recom¬ 
mend  the  followino-  method  of  draining 
land,  as  effectual,  durable,  and  cheap. 

Firfl  make  the  main  drains  down  the  (lope 
or  fall  of  the  field.  When  the  land  is  very 
wet,  or  has  not  much  fall,  there  fhoiild, 
in  general,  be  two  of  thefe  to  a  fiiatute  acre ; 
for  the  fhorter  the  narrow  drains  aie,  the  lefs 
liable  they  will  be  to  accidents. 
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The  >hdth  of  the  trench  for  the  main  drains 
Ihould  be,  at  the  top,  about  thirty  inches ;  but 
the  width  at  the  bottom  muft  be  regulated  by 
the  nature  and  fize  of  the  materials  intended  to 
be  ufed.  If  the  drain  is  to  be  made  of  bricks 
ten  inches  long,  three  inches  thick,  and  four 
inches  in  breadth,  then  the  bottom  of  the  drain 
mull  be  twelve  inches ;  but  if  the  common 
fale  bricks  are  ufed,  then  the  bottom  mufl  be 
proportionably  contraded.  In  both  cafes  there 
muft  be  an  interftice  of  one  inch  between  the 
bottom  brick  and  the  fides  of  the  trench,  and 
the  vacuity  muft  be  filled  up  with  ftraw,  nifties, 
of  loofe  mould.  For  the  purpofe  of  making 
thefe  drains,  I  order  my  bricks  to  be  moulded 
ten  inches  long,  four  broad,  and  three  thick, 
Thefe  dimenfions  make  the  beft  drain  *,  and  I 
beg  leave  to  be  underftood,  throughout  this 
eftay,  as  fpeaking  of  bricks  formed  in  the 
above  manner. 

The  method  I  purfue  in  conftruding  my 
main  drains  is  as  follows : 

When  the  ground  is  foft  and  fpungy,  the 
bottom  of  the  drain  is  laid  with  bricks,  placed 
acrofs.  On  thefe,  on  each  fide,  two  bricks  are 
laid  flat,  one  upon  the  other,  forming  a  drain 
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fix  inches  high  and  four  broad.  This  is  cover¬ 
ed  with  bricks  laid  flat.  Fig,  2.  Plate  2. 

When  the  bottom  of  the  trench  is  found  to 
be  a  firm  and  folid  body,  as  clay  or  marl,  the 
bottom  of  the  drain  does  not  then  require  be¬ 
ing  laid  with  bricks.  In  that  cafe  the  fides  are 
formed  by  placing  one  brick  edgeways,  inftead 
of  two  laid  flat.  Fig,  3.  Plate  2. 

if 

I 

This  latter  method  is  much  cheaper,  and 
in  fuch  land  equally  durable  with  the  other. 
When  Jlones  are  ufed  inftead  of  bricks,  the 
bottom  of  the  drain  fliould  be  about  eight 
inches  in  width.  And  here  it  will  be  proper 
to  remark  that,  in  all  cafes,  the  bottom  of  the 
main  drains  muft  be  funk  four  inches  below 
the  level  of  the  narrow  ones,^  even  at  the  point 
where  the  latter  fall  into  them. 

The  main  drains  fliould  be  kept  open  till 
the  narrow  ones  are  begun  from  them,  after 
which  they  may  be  finifhed :  but  before  the 
earth  is  returned  upon  the  ftones  or  bricks,  it 
will  be  advifeable  to  throw  in  ftraw,  ruflies, 
or  brufti-wood,  to  increafe  the  freedom  of  the 
drain. 


The 
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The  fmall  iiarrow  drains  fhould  be  cut  at  the 
diftance  of  fixteen  or  eighteen  feet  from  each 
other,  and  hiould  fall  into  the  main  drain  at 
very  acute  angles,  to  prevent  any  ftoppage.  At 
the  point  where  they  fall  into^  and  eight  or  ten 
inches  above  it,  they  ihould  be  made  firm  with 
brick  or  flone. 

In  making  the  narrow  drains  I  employ  four 
labourers.  The  firft  man,  with  a  common 
fpade,  takes  out  the  turf,  or  fods,  eighteen 
inches  wide,  (the  drains  being  before  marked 
out)  and  lays  them  carefully  on  one  fide  the 
fecond  man,  with  a  common  fpade  alfo^  digs 
out  two,  three,  or  more  fpits  of  earth  (laying 
it  on  the  other  fide  of  the  trench)  till  he  has 
cut  through  the  foil,  or  flaple,  and  come  to 
the  under-flratum  of  clay,  marl,  or  other  hard 
and  folid  body  of  earth.  The  bottom  and  fides 
of  this  trench  muft  be  cleanly  wrought ;  and, 
allowing  for  the  doping  of  the  fides  in  work¬ 
ing,  fliould,  at  the  bottom,  be  clear  fixteen 
inches  wide. 

In  this  trench  the  frame.  Fig.  5.  Plate  2.  is 
laid  •,  and,  in  the  middle  of  it,  the  third  man, 
who  ought  to  be  the  ftrongefl:  and  mofl  expert, 
works  the  long  narrow  draining  fpade  in  the 

body 
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body  of  the  clay.  By  taking  care  to  work  it 
at  its  full  depth,  he  is  always  fure  of  his  level, 
if  the  drains  are  properly  laid  out.  The  wooden 
frame  is  of  great  ufe  ;  it  gives  a  firm  fupport 
to  the  feet  of  the  workman,  keeps  the  bottom 
of  the  trench  fmooth  and  clean,  and  ferves  as 
a  purchafe  to  the  wings  of  the  narrow  tool. 
Ffg-  1 5  2,  3,  4,  5.  Plate  3. 

When  thirty  or  forty  yards  have  been  cut 
out  by  the  draining  fpade,  the  fourth  man 
cleans  the  bottom  of  the  drain  with  the  fcoop, 
6.  F/aU  3.  and  works  it  quite  fmooth;  he 
then  covers  it  with  the  fods,  laying  the  grafs 
fide  downwards,  In  this  part  of  the  work  too 
much  care  and  attention  cannot  be  ufed.  The 
fods  fhould  be  found  and  dry,  cut  even  on  the 
fides,  and  fitted  clofely  to  each  other.  No 
broken  or  rotten  pieces  fhould  be  put  in;  and  if 
any  of  the  fods  taken  out,' in  cutting  the  trench 
for  the  narrow  drains,  are  bad,  good  ones,  firm 
and  full  of  roots  of  rufhes,  flrong  grafs,  &c. 
fhould  be  got  in  the  other  parts  of  the  field, 
and  their  place  fupplied  with  the  decayed  ones." 
In  marfhy  bad  fields,  where  turf  cannot 
be  had,  little  flicks  may  be  placed  acrofs  the 
trench,  and  the  loofe  and  tender  fods  fafely 
laid  upon  them.  The  narrow  drains  being 

thus 
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thus  covered,  the  earth  mufl:  be  thrown  in 
again,  taking  care  that  the  clay,  &c.  brought 
out  by  the  narrow  tool,  be  not  mixed  with  it. 
No  greater  length  of  thefe  drains  fhould  be  cut 
than  can  be  finifhed  the  fame  day.  The  price 
varies  with  the  depth.  For  the  main  drains 
cut  thirty  inches  above,  and  thirty-eight  deep, 
laid  with  bricks,  covered,  &c.  I  give  about 
-  ninepence  per  rod  (eight  yards).  For  the  nar¬ 
row  drains,  conftru6led  and  compleatly  finifhed 
according  to  the  foregoing  diredlions,  their 
whole  depth  (including  that  of  the  trench,  and 
that  of  the  draining  fpade)  being  thirty- two  or 
thirty-four  inches,  I  give  fivepence  halfpenny 
per  rod  (eight  yards  ^,) 

From  my  much-refpe6led  friend,  the  Rev. 
Mr.  Whateley,  of  Nonfuch-Park  in  Surry -f, 
I  firft  received  an  account  of  the  Hertfordfhire 
and  Effex  method  of  draining  *,  at  the  fame 
time  he  obligingly  fent  me  a  fet  of  the  tools 
made  ufe  of  there,  with  very  particular  direc¬ 
tions. 

The 

^  At  this  price  my  labourers,  after  they  were  a  little  ac¬ 
quainted  with  the  work,  earned,  even  in  winter,  two  /hillings 
a-day  each. 

t  ProfefTor  of  Rhetoric  in  Grefham  College. 
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The  great  price  of  flone  and  brick  in  my 
neighbourhood  rendered  the  Hertfordfhire  me¬ 
thod  too  expenfive.  Hence  I  took  the  idea  of 
the  fod  drains,  and  the  improvement  of  the 
tools.  Mr.  Young,  in  the  fecond  edition  of 
his  juftly-elleemed  Six  Months  Northern  Tour^ 
calls  me  the  inventor  of  this  method  of  drain¬ 
ing.  All  the  merit  I  claim  is  that  of  having 
introduced,  together  with  an  amendment  of 
their  conftrudlion,  the  application  of  thefe  cele¬ 
brated  tools  to  a  mode  of  draining  with  fods  or 
I  turf,  where  (lone,  brick,  or  even  brufli-wood 
is  extremely  fcarce  and  dear. 

Wherever  this  is  the  cafe,  I  can,  from  my 
own  experience,  recommend  the  hollow  drains 
covered  in  the  above  manner. 

I  muft  obferve  that,  in  loofe  crumbly  foils, 
where  the  wetnefs  does  not  arife  from  the  reten¬ 
tion  of  water  by  an  under-ilratum  of  clay,  but 
from  fprings,  thefe  drains  are  mproper :  For 
fuch  lands  they  fliould  bp  made  of  brick  or 
ftone.  On  the  contrary,  which  is  moft  com¬ 
monly  the  cafe,  when  the  wet  is  prevented  from 
pafiing  off  by  an  under-ftratum  of  clay,  marl, 
or  a  mixture  of  both,  thefe  fod  drains  are  ex¬ 
cellent. 


For 


[  444  ] 

For  if  the  whole  ftaple  or  foil  is  cut  through, 
as  it  ought  to  be,  the  narrov/  tool  will  be 
wholly  worked  in  a  folid  body,  and  leave  a 
firm  compabt  ledge,  or  flioulder,  of  fix  inches 
wide  on  each  fide,  for  the  fod  to  reft  on.  Fig,  4. 
Plate  2.  The  ftrength  with  which  the  fods  are 
fupported,  and  their  depth  in  the  ground,  will 
efteblually  prevent  their  removal  by  any  weight 
on  the  furface,  and  fecure  them  from  all  effebts 
of  the  weather.  Being,  at  their  leaft  depth, 
twelve  inches  below  the  furface,  they  will  alfo 
be  beyond  the  reach  of  the  plow. 

With  refpedt  to  the  ftiape  of  the  narrow 
drains,  it  will  be  fcarce  neceffary  to  obferve, 
that  their  great  depth  and  contrabled  widtfi 
enable  them  to  draw  in  the  moifture  of  the 
earth,  and  at  the  fame  time  to  keep  themfelves 
clear  and  open. 

The  tools  fhould  be  formed  of  well-wrought 
Iron,  and  made  with  great  care  and  exaflnefs. 
Including  the  fhaft,  the  narrow  tool  fhould 
weigh  i2lb.  ^ 

References 


*  Thefe  tools  are  made  by  Benjamin  Royle,  Smith,  in  Dole- 
field,  Danefgate,  Mancheder;  and  by  William  Staveley,  Smiths 
in  Stonegate,  York,— Price  jzs, 
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References  to  the  Plates. 

Plate  2.  Fig.  i.  A  field  with  the  drains  pro¬ 
perly  laid  out.  AAA  the  main  drains  ^  aaaa 
the  narrow  fod  drains. 

Fig.  2.  A  brick  drain.- — Proper  when  the 
ground  is  wet  and  fpungy. 

Fig.  3.  A  brick  drain.— Proper  when  there 
is  a  hard  or  clay  bottom. 

Fig.  4.  A  narrow  drain  5  a  a  the  fhoulders 
for  the  fod  to  reft  upon ;  b  the  cut  made  by 
the  narrow  fpade.  This,  and  Fig.  2  and  3, 
may  be  meafured  by  the  fcale  of  Piute  3. 

Fig.  5.  The  wooden  frame  to  be  laid  in  the 
trench.  It  is  made  of  two  oak  boards,  finch 
thick)  each  twelve  feet  long  and  fix  inches  in 
breadth.  They  are  faftened  together  at  the 
ends  by  two  ribs  on  the  upper  fide,  leaving  a 
flit  of  five  inches  for  the  entrance  of  the  nar- 

I  row  fpade.  a  the  handle, 

I 

i 
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Plate  3.  Fig.  I.  A  front  view  of  the  narrow 
draining  fpade,  u  the  fhaft ;  h  the  wings  for 
the  workman’s  foot  j  c  the  iron  part  of  the 
fpade,  which  is  gently  concave. 

Fig.  2.  A  fide  view.  a  the  fhaft;  h  the 
wings ;  c  two  iharp  fins,  one  on  each  fide,  for 
cutting  the  next  fpade  graft ;  d  the  iron  part. 

Fig.  3.  A  back  view,  a  the  fhaft;  h  the 
wings ;  c  the  cutting  fins ;  d  the  iron  part, 
which  is  convex. 

•  Fig.  4.  A  back  view  in  perfpe6live.  a  the 
fhaft ;  h  the  wings ;  c  the  fins ;  d  the  iron 
part. 

Fig.  5.  A  front  view  in  perfpedive.  a  the 
fhaft ;  h  the  wings ;  c  the  fins  ;  d  the  iron  part. 
It  will  here  be  proper  to  remark,  that  the 
perfpedive  views  mufl  not  be  meafured  by  the 
fcale. 

Fig.  6.  The  fcoop,  ' d  a  the  wooden  handle^ 
I  the  iron  fcoop. 
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ESSAY  VII. 

On  the  Preparation^  Culture^  arid  Ufe  of  the 

Orchis  Root. 

SALEP  is  a  preparatioii  of  the  root  of  Or¬ 
chis,  or  Dogfiones,  of  which  many  fpecies 
are  enumerated  by  botanical  writers.  The  Or¬ 
chis  mafcula  Linn,  fp.  pi.  is  the  mod  valued,  al¬ 
though  the  roots  of  fome  of  the  palmated  forts, 
particularly  of  the  Orchis  Latifolia.,  are  found 
to  anfwer  almofl  equally  well.  This  plant 
flouriflies  in  various  parts  of  Europe  and  Afia, 
and  grows  in  our  country  fpontaneoufly,  and 
in  great  abundance.  It  is  affiduoufly  cultivated 
in  the  Eaft;  and  the  root  of  it  forms  a  confi- 
derable  part  of  the  diet  of  the  inhabitants  of 
Turkey,  Perfia,  and  Syria.  A  dry,  and  not 
very  fertile  foil  is  bed  adapted  to  its  growths 
*  An  ingenious  friend  of  mine,  in  order  to  colled; 
the  feed,  tranfplanted  a  number  of  the  Orchifes 
into  a  meadow,  where  he  had  prepared  a  bed 
well  manured  for  their  reception.  The  next 
fpring  few  of  them  appeared,  and  not  one  came 
to  maturity,  their  roots  being  black  and  half 
rotten.  The  fame  gentleman  informed  me  that 
he  had  never  been  able  to  raife  any  plants  from 

the 
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the  feed  of  the  wild  Orchis  s  but  he  afcrlbes 
his  want  of  fuccefs  to  the  wetnefs  of  the  fitua- 
tion  in  which  he  refides.  I  have  now  before  me 
a  feed  pod  of  the  Orchis,  the  contents  of  which, 
to  the  naked  eye,  feem  to  be  feed  corrupted 
and  turned  to  dull ;  but,  when  viewed  through 
a  microfcope,  appear  evidently  to  be  organized, 
and  would,  1  doubt  not,  with  proper  culture, 
germinate,  and  produce  a  thriving  crop  of 
plants.  The  propereft  time  for  gathering  the 
roots  is  when  the  feed  is  formed,  and  the  flialk 
is  ready  to  fall,  becaufe  the  new  bulb,  of  which 
the  falep  is  made,  is  then  arrived  to  .  its  full 
maturity,  and  may  be  diftinguifhed  from  the 
old  one  by  a  white  bud  rifing  from  the  top  of 
it,  which  is  the  germ  of  the  Orchis  of  the  fuc- 
ceeding  year* 

Several  methods  of  preparing  falep  have 
been  propofed  and  pradliifed.  Geoffroy  has 
delivered  a  very  judicious  procefs,  for  this  pur- 
pofe,  in  the  Hiftoire  de  V  Academic  Roy  ale  des 
Sciences^  1740  ^tid  Retzius,  in  the  Swedifh 
Tranfadlions,  1764,  has  improved  Geoffroy’s 
method.  But  Mr.  Moult,  of  Rochdale,  has 
lately  favoured  the  public  with  a  new  manner 
of  curing  the  Orchis  root ;  and  as  I  have  feen 
many  fpecimens  of  his  falep,  at  leaft  equal,  if 

not 

y 
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not  fiiperior,  to  any  brought  from  the  Levant, 
I  can  recommend  the  following,  which  is  his 
procefs,  from  my  -  own  knowledge  of  its  fuc- 
cefs’.  The  new  root  is^  to  be  wafhed  in  water, 
and  the  fine  brown  fkin  which  covers  it  is  to 
be  feparated  by  means  of  a  fmall  brufii,  or  by 
dipping  the  root  in  hot  water,  and  rubbing  it 
with  a  coarfe  linen  cloth;  When  a  fufficient 
number  of  roots  have  been  thus  cleaned,  they 
are  to  be  fpread  on  a  tin  plate,  and  placed  in 
an  oven  heated  to  the  ufual  degree,  where  they 
are  to  remain  fix  dr  ten  minutes,  in  which  time 
they  will  have  loft  their  milky  whitenefs,  and 
acquired  a  tranfparency  like  horn,  without  any 
diminution  of  bulk.  Being  arrived  at  this  ftate 
they  are  to  be  removed,  in  order  to  dry  and 
harden  in  the  air,  which  will  require  feveral 
days  to  efteift  or,  by  ufing  a  very  gentle  heat, 
they  may  be  finiftied  in  a  few  hours 

Salep,  thus  prepared*,  may  be  afforded  in 
this  part  of  England,  where  labour  bears  a 
high  value,  at  about  8d.  or  lod.  per  lb.  And 
it  might  be  fold  ft  ill  cheaper  if  the  Orchis 

F  f  were 

^  Vid.  A  Letter  from  Mr.  John  Moult  to  the  Aujlior,  con¬ 
taining  a  oew  Method  of  preparing  Salep, — ^ — Phil.  Tranfa(fl. 
to],  59* 
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were  to  be  cured  without  feparating  from  it  the 
brown  ilcin  which  covers  it :  A  troublefome 
part  of  the  procefs,  and  which  does  not  con¬ 
tribute  to  render  the  root  either  more  pala¬ 
table  or  falutary.  Whereas  the  foreign  falep  is 
now  fold  at  5  or  6s.  per  lb. 

The  culture  of  the  Orchis,  therefore,  is.  an 
objeft  highly  deferving  of  encouragement  from 
all  the  lovers  of  agriculture.  And  as  the  root, 
if  introduced  into  common  ufe,  would  furniili 
a  cheap,  wholefome,  and  moil  nutritious  article 
of  diet,  the  growth  of  it  would  be  fufficiently 
profitable  -to  the  farmer. 

Salep  is  faid  to  contain  the  greatefl:  quantity 
of  vegetable  nourifliment  in  the  fmalleft  bulk. 
Hence  a  very  judicious  writer,  to  prevent  the 
dreadful  calamity  of  famine  at  fea,  has  lately 
propofed  that  the  powder  of  it  ihould  confti- 
tute  part  of  the  provifions  of  every  fhip’s  com¬ 
pany.  This  powder  and  portable  foup,  diffol- 
ved  in  boiling  water,  form  a  rich  thick  jelly, 
capable  of  fupporting  life  for  a  confiderable 
length  of  time.  An  ounce  of  each  of  thefe  ar¬ 
ticles,  with  two  cjuarts  of  boiling  water,  will 

be 
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be  fufficient  fubfiftence  for  a  marl  a  day  ^  ^ 
and,  as  being  a  mixture  of  animal  and  vege¬ 
table  food,  muft  prove  more  nourifhing  than 
xiouble  the  quantity  of  rice  cake,  made  by  boil¬ 
ing  rice  in  water ;  this  laft,  however,  failors  are 
often  obliged  folely  to  fubfifl:  upon  for  feveral 
months,  efpecially  in  voyages  to  Guinea,  when 
the  bread  and  flour  are  exhaufled,  and  the  beef 
and  pork,  having  been  faked  in  hot  countries, 
are  become  unfit  for  ufe  -f. 

But  as  a  wholefome  nourifhment,  rice  is 
much  inferior  to  falep.  I  digefted  feveral  ali¬ 
mentary  mixtures  prepared  of  mutton  and  wa¬ 
ter,  beat  up  with  bread,  fea  bifcuit,  falep,  rice 
flour,  fago  powder,  potatoe,  old  cheefe,  &c. 
in  a  heat  equal  to  that  of  the  human  body. 
In  forty-eight  hours  they  had  all  acquired  a  vi¬ 
nous  fmell,  and  were  in  brifk  fermentation, 
except  the  mixture  with  rice,  which  did  not 
emit  many  air  bubbles,  and  was  but  little  chan¬ 
ged.  The  third  day  feveral  of  the  mixtures 
were  fweet,  and  continued  to  ferment  ^  others 

F  f  2  had 

*  Portable  foup  is  fold  at  2  s.  6d.  per  lb.  falep,  if  cultiva¬ 
ted  in  our  own  country,  might  be  afforded  at  10 d.  per  Jb. 
the  day’s  fubfiftence  would  therefore  amount  only  to  af  d. 

t  Vid.  Dr.  Lind’s  Appendix  to  bis  Effay  on  the  Difeafes  of 
Hot  Climates.' 
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had  loft  their  inteftine  motion,  and  were  four  5 
,but  the  one  which  contained  the  rice  was  be¬ 
come  putrid.  From  this  experiment  it  appears 
that  rice,  as  an  aliment,  is  flow  of  fermenta¬ 
tion,  and  a  very  weak  corre6lor  of  putrefafbion. 
It  is  therefore  an  improper  diet  for  hofpital 
patients ;  but  more  particularly  for  failors,  in 
long  voyages,  becaufe  it  is  incapable  of  pre¬ 
venting,  and  will  not  contribute  much  to  check 
the  progrefs  of  that  fatal  difeafe,'  the  fea  fcur- 
vy  Under  certain  circumftances,  rice  feems 
difpofed  of  itfelf,  without  irnxture,  to  become 
putrid;  for,  by  long  keeping,  it  fometimes 
acquires  an  ofl'enfive  foetor ;  nor  can  it  be 
confidered  as  a  very  nutritive  kind  of  food,  on 
account  of  its  difficult  folubility  in  the  ftomach* 
Experience  confirms  the  truth  of  this  conclu- 
fion ;  for  it  is  obferved  by  the  planters  in  the 
Weft-Indies,  that  the  negroes  grow  thin,  and 

are 

Clicefe  IS  now  become  a  confiderable  article  of  (hip  provi- 
fions.  When  mellowed  by  age,  it  ferments  readily  with  flelli 
and  water,  but  feparates  a  rancid  oil,  which  I'eems  incapable  of 
any  further  change,  and  mud,  as  a  feptic,  be  pernicious  in  the 
fcurvy ;  for  rancidity  appears  to  be  a  fpecles  of  putrefadion. 
The  fcime  objedion  may  be  urged,  with  Itlll  greater  propriety, 
againd  the  ufe  of  cbce/e  in  hofplrals  ;  becaufe  convalefcents  are 
fo  liable  to  relapfes,  that  the  flighted  error  of  diet  may  occaflori 
them.  Vid.-  Percival’s  Letter  to  Mr.  Aikin.  Thotrghts  on  Ho* 
fpitals,  p.  95. 
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are  lefs  able  to  work  whilft  they  fubfift  upon 

* 

rice. 

Salep  has  the  fingular  property  of  conceal¬ 
ing  the  tafle  of  fait  water  *  ;  a  circumftance  of 
the  highefl:  importance  at  fea,  when  there  is  a 
fcarcity  of  frefh  water.  I  diffolveci  a  drachm 
and  a  half  of  common  fait  in  a  pint  of  the 
mucilage  of  falep,  fo  liquid  as  to  be  potable, 
and  the  fame  quantity  in  a  pint  of  fpring  wa¬ 
ter.  The  falep  was  by  no  means  difagreeable 
to  the  tafte,  but  the  water  was  rendered  e^- 
treamly  unpalatable. 

This  experiment  fuggefted  to  me  the  trial 
of  the  Orchis  root  as  a  corre6lor  of  acidity,  a 
property  which  would  render  it  a  very  ufefui 
diet  for  children.  But  the  folution  of  it,  when 
mixed  with  vinegar,  feemed  only  to  dilute, 
like  an  equal  proportion  of  ^yater,  and  not  to 
cover  its  fharpnefs. 

Salep,  however,  appears,  by  my  experiments, 
to  retard  the  acetous  fermentation  of  milk,  and 
confequently  would  be  a  good  lithing  for  milk 
pottage,  efpecially  in  large  towns,  where  the 

f  3  cattle, 


*  Vid.  Dr.  Lind’s  Appendix. 
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cattle,  being  fed  upon  four  draff,  mull:  yield 
acefcent  milk. 

Salep,  in  a  certain  proportion,  which  I  have 
not  yet  been  able  to  afeertain,  would  be  a  very 
ufeful  and  profitable  addition  to  bread.  I  di¬ 
rected  one  ounce  of  the  powder  to  be  dilTolved 
in  a  quart  of  water,  and  the  mucilage  to  be 
mixed  with  a  fufficient  quantity  of  flour,  fait, 
and  yeafl:.  I'he  flour  amounted  to  two  pounds, 
the  yeafl  to  two  ounces,  and  the  fait  to  eighty 
grains.  The  loaf  when  baked  was  remarkably 
well  fermented,  and  weighed  three  pounds  two 
ounces.  Another  loaf,  made  with  the  fame 
quantity  of  flour,  &c.  weighed  two  pounds 
and  twelve  ounces  ^  from  which  it  appears 
that  the  falep,  though  ufed  in  fo  fmall  a  pro¬ 
portion,  increafed  the  gravity  of  the  loaf  fix 
ounces,  by  abforbing  and  retaining  more  water 
than  the  flour  alone  was  capable  of.  Half  a 
pound  of  flour  and  an  ounce  of  falep  were 
mixed  together,  and  the  water  added  according 
to  the  ufual  method  of  preparing  bread.  The 
loaf  when  baked  v/eighed  thirteen  ounces  and 
a  haifj  and  would  probably  have  been  heavier, 
if  the  falep  had  been  previoufly  diffolved  in 
about  a  pint  of  water.  But  it  fliould  be  re¬ 
marked,  that  the  quantity  of  flour  ufed  in  this 

trial 
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trial  was  not  fiifficient  to  conceal  the  peculiar 
tafle  of  the  falep. 

The  reftorative,  mucilaginous,  and  demulcent 
qualities  of  the  Orchis  root  render  it  of  confi- 
derable  ufe  in  various  difeafes.  In  the  fea  fcur- 
vy  it  powerfully  obtunds  the  acrimony  of  the 
fluids,  and  at  the  fame  time  is  eafily  aiTimuia- 
ted  into  a  mild  and  nutritious  chyle.  In  diarr¬ 
hoeas  and  the  dyfentery  it  is  highly  ferviceable? 
by  fheathing  the  internal  coat  of  the  inteflines, 
by  abating  irritation,  and  gently  corredting 
putrefa(51:ion.  In  the  fymptomatic  fever,  which 
arifes  from  the  abforption  of  pus,  from  ulcers 
in  the  lungs,  from  wounds,  or  from  amputa¬ 
tion,  falep  ufed  plentifully  is  an  admirable  de¬ 
mulcent,  and  well  adapted  to  refih:  that  difib- 
lution  of  the  crafis  of  the  blood,  which  is  fo 
evident  in  thefe  cafes.  And  by  the  fame  mu¬ 
cilaginous  quality,  it  is  equally  efficacious  in 
the  ftrangury  and  dyfury  ;  efpecially  in  the  laN 
ter  when  arifing  from  a  venereal  caufe,  becaufe 
the  difcharge  of  urine  is  then  attended  with 
the  mofl  exquifite  pain,  from  the  ulcerations 
about  the  neck  of  the  bladder,  and  through 
the  courfe  of  the  urethra.  I  have  found  it 

alfo 
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alfo  an  ufeful  aliment  for  patients  who  labour 
under  the  {lone  or  gravel 

From  thefe  obfervations,  ihort  and  imperfed: 
as  they  are,  I  hope  it  will  fufficiently  appear, 
that  the  culture  of  the  Orchis  root  is  an  objed 
cf  confiderable  importance  to  the  public,  and 
highly  w^orthy  of  encouragement  from  all  the 
patrons  of  agriculture.  That  taite  for  experi¬ 
ment,  which  charaderifes  the  prefen t  age,  and 
which  has  fo  amazingly  enlarged  the  bounda¬ 
ries  of  fcience,  now  animates  the  rational 
FARMER,  who  fcats  not  to  deviate  from  the 
beaten  trad  whencyer  improvements  are  fug- 

gelled, 

*  The  ancient  chemifis  feem  to  have  entertained  a  very  high 
opinion  of  the  virtues  of  the  Orchis  root,  of  which  the  following 
quotation  from  the  Secreta  Secreto?v.um  of  Raymond  Lul“< 
ly,  affords,  a  diverting  proof.  The  work  is  dated  1565. 

SEXTA  HERB  A,, 

Satirion. 

**  Satirion  herba  eft  pluribus  nota,  hujus  radicis  coIle<fta  ad 
pondus  lib.  4.  die  20  mends  Januaril,  contunde  fortiter  et  maf- 
)hm  contufam  pone  in  ollam  de  aurichalcum  habente  in  coopercu-j 
lo  20  foramina  rainuta  ficut  athomi,  6c  pone  intus  cu  praediila 
ineffa  Ia£lis  vaccini  calidi  ficut  mulgetur  de  vacca  jfe.  3.  &  mellis 
Jihram  i.  vinl  aromatici  Sc  repone  per  dies  20.  ad  foleni  Sc 

conferua  Sc  utere.” 

“  Iftius  itaq;  dofis  ad  pondus  3.  4.  &  hora  diei  decima  exhibi- 
ta  miilieri  poft  ipfius  menllrua  eadem  nofte  cocipiet  fi  vir  cum 
ca  agat.” 
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gefted,  or  iifeful  proje<5ls  are  pointed  out  to 
him.  Much  has  been  already  done  for  the  ad¬ 
vancement  of  agriculture ;  but  the  earth  ftill 
teems  with  treafures  which  remain  to  be  explo-, 
red.  The  bounties  of  nature  are  inexhaufli- 
ble,  and  will  for  ever  employ  the  art,  and  re¬ 
ward  the  induftry  of  man. 


ESSAY  YIII. 


On  the  Preparation  of  Carrots  for  the  life  of 
Seamen  in  long  Voyages, 

HE  great  utility  of  all  kinds  of  vegeta- 


jL  bles  in  curing  and  preventing  that  fpe- 
cies  of  the  fcurvy  to  which  feamen  are.particu^ 
larly  liable,  is  fo  clearly  afcertainecV  that  it 
will  be  unnecelfary  to  employ  any  time  in  the 
proof  of  it  v  I  fhall  therefore  proceed  to  de- 
fcribe  a  remedy  of  the  vegetable  kingdom  that 
probably  may  anfwer  the  happy  purpofes  of 
preventing,  mitigating,  or  curing  the  fea  fcur¬ 
vy,  and  all  fuch  difeafes  as  derive  their  origin 
from  the  want  of  vegetable  food. 

The  vegetable  I  mean  to  recommend  is  Car¬ 
rots,  and  as  it  is  impoffible  to  preferve  tljem 

in 
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in  their  natural  ftate  for  any  length  of  time,  we 
mull  be  content  with  an  artihciai  preparation. 
The  following  is  the  method  I  have  fuccefsful- 
ly  made  ufe  of. 

Take  any  quantity  of  Carrots  in  the  months 
of  September  or  06lober.  Let  them  be  top¬ 
ped  and  tailed,  and  afterwards  wafhed  clean  in 
warm  water.  Scrape  them,  and  cut  them  into 
pieces  about  two  inches  in  length,  throwing 
away  fuch  parts  as  are  decayed.  Put  the 
whole  into  a  large  copper,  with  as  much  water 
as  will  preferve  the  bottom  from  burning. 
Cover  them  up  clofe,  and  light  a  moderate 
fire  underneath,  fo  that  the  Carrots  may  be 
Hewed  and  foftened  in  the  fteam^.  When  they 
have  become  fufficiently  foft,.  let  them  be 
mafhed  and  pulped  through  a  coarfe  fieve. 
Then  take  a  quantity  of  loaf  fugar  equal  to 
the  weight  of  the  pulp,  and,  according  to  the 
rules  of  confe6lionary,  reduce  the  whole  over 
the  fire  to  a  proper  confiflence,  taking  care  to 
evaporate  the  fuperfluous  moiflure  by  conti¬ 
nual  flirring.  When  cold,  put  this  marma¬ 
lade  into  pots,  covering  it  over  with  a  paper 
tnoiftened  in  brandy ;  and  over  that  fuch  ano¬ 
ther  covering  as  is  generally  recommended  for 
conferves. 


This 
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This  I  confider  as  the  neateft  preparation  of 
.  Carrots,  and  may  be  recommended  for  tarts, 
dumplins,  &c.  for  the  officers  tables.  Ano¬ 
ther  preparation  for  the  feamen  may  be  made 
with  coarfer  fugar ;  and  the  Carrots,  in  (lead  of 
being  pulped  through  a  fieve,  may  be  mafhed 
by  the  circular  flone  employed  in  the  cyder 
mills,  and  afterwards  boiled  up  to  a  proper 
.confiftence.  And  as  ithis  lafi:  preparation  will 
be  confumed  in  large  quantities,  it  may  be  put 
up  into  fmall  cafks. — The  quantity  intended 
for  one  day’s  confumption,  fhould  be  taken 
'  out  and  mixed  in  an  earthen  or  wooden  veiTeL 
with  as  much  of  the  ftrong  fpirit  of  vitriol  as 
will  give  it  a  grateful  degree  of  acidity;  after 
which  it  may  be  ufed  in  a  variety  of  forms. 
A  fpoonful  of  this  marmalade,  put  to  a  proper 
quantity  of  water,  makes  a  cool  and  whole- 
fome  drink  in  fevers,  and  all  diforders  proceed¬ 
ing  from  putrefcency ;  and  probably  v/hen 
given  in  this  manner,  with  a  little  brandy,  it 
may  become  a  general  prefervative  againit  the 
fcurvy.  Seamen  may  alfo  have  it  in  the  form 
of  dumplins,  in  which  fhape  a  full  meal  of  ve¬ 
getable  food  may  be  afforded  at  a  fmall  expence. 


In  order  to  be  fatisfied  that  this  cheap  and 
palatable  antifcorbutic  will  keep  in  a  warrn 

climate, 
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climate,  I  preferved  fome  pots  of  it,  for  twelve 
months,  in  a  room  heated  with  a  conflant  fire, 
had  the  pleafure  to  obferve  that  it  kept 
extremely  well.  I  ordered  fome  of  the  pots 
to  be  acidulated,  but  the  conferve  did  not 
keep  fo  well ;  fo  that  it  is  the  better  way  to 
ufe  the  acid  occafionally,  as  formerly  direded. 

A  palatable  mefs  may  be  made  as  follows : 
Take  Carrot- marmalade,  one  large  fpoonful; 
falop,  in  powder,  one  tea-fpoonful.  Acidulate 
with  lemon -juice  or  fpirit  of  vitriol  ^  then  add 
warm  water,  half  a  pint;  wine,  four  fpoon-' 
fills ;  fpices,  a  fmall  portion,  if  reqtiired.  This' 
mixture  is  highly  antiputrefcent  and  nutritive. 

The  health  of  the  Britifh  feamen*  is  fo  effen- 
tial  to  the  welfare  and  intercfl  of  tfefe  kins*- 
doms,  that  I  flatter  myfelf  every  attempt  that 
,  has  this  great  objefl  in  view,  will  meet  with  a 
favourable  receptiori. 

ESSAY 


I 


[  4^1  ] 


essay  IX. 

On  Bones  ufed  as  a  MaAiiire, 

During  a  long  courfe  of  fpeculative 
and  pradlical  Agriculture,  in  which,  with 
critical  exadlnefs.  I  employed  myfelf  in  ma¬ 
king  experiments  Upon  almoft  every  kind  of 
manure,  I  was  fortunate  enough  to  difcover 
that  bones  are  fuperior  to  all  the  manures  m.adc 
ufe  of  by  the  farmer. 

Eight  years  ago  I  laid  down  to  grafs  a  large 
piece  of  very  indifferent  limeftone  land  with  a 
crop  of  corn  *,  and,  in  order  that  the  grafs-feeds 
might  have  a  ftrong  vegetation,  I  took  care  to 
fee  it  well  dreffed.  From  this  piece  I  feledled 
three  roods  of  equal  quality  with  the  reft,  and 
drefled  them  with  bones  broken  very  fmall,  at 
the  rate  of  fixty  bufhels  per  acre.  Upon  the 
lands  thus  managed,  the  crop  of  corn  was  in¬ 
finitely  fuperior  to  the  reft.  The  next  year  the 
grafs  was  alfo  fuperior,  and  has  continued  to 
preferve  the  fame  fuperiority  ever  fince,  info- 
much  that  in  fpring  it  is  green  three  weeks  be¬ 
fore  the  reft  of  the  field. 


Thife 


[  4^2  ]• 

This  year  I  propofe  to.  plow  up  the  field  as 
the  Feftuca  Syhatica  {Frye  Grafs )  has  overpower¬ 
ed  the  grafs-feeds  originally  fovv^n.  And  here  it 
will  be  proper  to  remark  that,  notwithftanding  , 
this  fpecies  of  grafs  is  the  natural  produce  of 
the  foil,  the  three  roods  on  which  the  bones  were 
laid  have  hardly  any  of  it,  but  on  the  contrary 
have  all  along  produced  the  finefi:  grafles. 

Lad  year  I  drefled  two  acres  with  bones  in 
two  different  fields  prepared  for  turnips,  fixty 
bufhels  to  the  acre,  and  had  the  pleafure  to 
find  the  turnips  greatly  fuperior  to  the  others 
managed  in  the  common  way.  I  have  no  doubt 
but  thefe  two  acres  will  preferve  their  fuperio- 
rity  for  many  years  to  come,  if  I  may  be  allow¬ 
ed  to  prognofticate  from  former  experiments 
mod  attentively  conduced. 

I  alfo  dreffed  an  acre  of  grafs  ground  with 
bones  lad  October  (1774)  and  rolled  them  in. 
The  fucceeding  crop  of  hay  was  an  exceeding 
good  one.  However,  I  have  found 'from  re¬ 
peated  experience  that,  upon  grafs  ground,  this 
kind  of  manure  exerts  itfelf  more  powerfully 
the  fecond  year  than  the  fird. 


It 
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It  inuft  be  obvious  to  every  perfon,  that  the 
bones  iliould  be  well  broken  before  they  can 
be  equally  fpread  upon  the  land.  No  pieces 
Should  exceed  the  fize  of  marbles.  To  perform 
this  neceflary  operation^  I  would  recommend 
the  bones  to  be  fuiEciently  bruifed  by  putting 
them  under  a  circular  ftone,  which  being  mov¬ 
ed  round  upon  its  edge  by  means  of  a  horfe,  in 
the  manner  that  tanners  grind  their  barky  will 
Very  expeditioufly  effed;  the  purpofe.  At 
Sheffield  it  is  now  become  a  trade  to  grind 
bones  for  the  ufe  of  the  farmer.  Some  people 
break  them  fmall  with  hammers  upon  a  piece 
of  iron,  but  that  method  is  inferior  to  grind- 
ing.  To  afeertain  the  comparative  merit  of 
ground  and  unground  bones,  I  laft  year  drelled 
two  acres  of  turnips  with  large  bones,  in  the 
fame  field  where  the  ground  ones  were  ufed  ; 
the  refult  of  this  experiment  was,  that  the  un¬ 
ground  materials  did  not  perform  the  leafh  fer- 
vice  ;  while  thofe  parts  of  the  field  on  which 
the  ground  bones  were  laid  were  greatly  bene- 
htted 

I  find  that  bones  of  all  kinds  will  anfwer  the 
purpofes  of  a  rich  dreffing,  but  thofe  of  fat 
cattle  I  apprehend  are  the  beft.  ’  The  London 
bones,  as  I  am  informed,  undergo  the  adion  of 
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boiling-wateri  for  which  reafon  they  muft  be 
much  inferior  to  fuch  as  retain  their  oily  parts  ; 
and  this  is  another  of  the  many  proofs  given  in 
thefe  eiTays  that  oil  is  the  food  of  plants.  The 
farmers  in  this  neighbourhood  are  become  fo 
fond  of  this  kind  of  manure,  that  the  price  is 
now  advanced  to  one  ihilling  and  fourpence  per 
bufhel,  and  even  at  that  price  they  fend  fix- 
teen  miles  for  it. 

I  have  found  it  a  judicious  praflice  to  mix 
alhes  with  the  bones  ;  and  this  winter  I  have 
fix  acres  of  meadow  land  dreffed  with  that 
compoft.  A  cart  load  of  allies  may  be  put  to 
thirty  or  forty  bulhels  of  bones,  and  when  they 
have  heated  for  twenty-four  hours  (which  may 
be  known  by  the  fmoaking  of  the  heap)  let  the 
whole  be  turned.  After  lading  ten  days  longer 
this  moft  excellent  drefling  will  be  lit  for  ufe; 
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E  S  S  A  Y  X. 


'On  the  Effe^s  of  fixed  Air  on  the  Colours  and 

Vegetation  of  Plants, 


The  influence  of  fixed  Air  on  vegetatiori 
is  a  new,  curious,  and  very  interefling 
obje6t  of  inquiry.  I  was  led  into  it  by  a  train 
of  experiments^  which-  the  following  pafiage^ 
in  Dr.  Prieftley’s  Obfervations  on  Various 
Kinds  of  Air,  fuggefted  to  me.  “  A  red  Rofe, 
frefh  gathered,  lofl:  its  I'ednefs,  and  became  of 
a  purple  colour,  after  being  held  over  ferment-- 
ing  liquor  about  twenty-four  hours ;  but  the 
tips  of  each  leaf  were  much  more  affedled  than 
the  reft  of  it.  Another  red  Rofe  turned  per- 
fe6lly  white  in  this  fituation  ;  but  various  other 
flowers,  of  different  colours,  were  very  little 
affeded.  Thefe  experiments  were  not  repeated, 
as  I  wifli  they  might  be  done,  in  pure  fixed 
Air,  extrafted  from  chalk  by  means  of  oil  of 
vitriol,’’ 

March  i6th,  1775.  I  expofed  a  Tulip,  for¬ 
ty-eight  hours,  to  a  ftream  of  fixed  Air,  fepara- 

G  2:  ted 
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ted  from  chalk  by  means  of  oil  of  vitriol.  The 
colours  and  odour  were  preferved  unchanged  ^ 
the  leaves  were  curled  at  the  edges,  but  re¬ 
mained  firm  and  undecayed.  Another  Tulip, 
gathered  at  the  fame  time,  from  the  fame  root, 
and  fimilar  in  colour,  foon  became  faded, 
flaccid,  and  lofl  its  odour  in  the  common  at- 
mofphere. 

The  fame  experiment  was  made  with  a  pur¬ 
ple  Crocus  i  with  a  white  and  yellow  Jonquil  •, 
with  the  Hepatica ;  with  a  Polyanthos  of  a  pur¬ 
ple  hue  *,  and  with  a  Stock  July-flower. .  They 
were  all .  perfedlly  preferved  in  the  veflel  of 
fixed  Air ;  whilfl:  fpecimens  of  the  fame  flowers 
fpeedily  loft  their  bioom_,  and  turned  foft  and 
flirivelled  in  the  open  air. 

The  Italian  NarcilTus,  a  delicate  flower, 
which  grew  in  a  hot-houfe,  retained  its  colours 
forty-eight  hours  in  the  fixed  Air*,  but  the  pe¬ 
tals  (or  leaves  of  the  flower  cup)  were  very 
much  con  traded. 

A  pale  red  Rofe,  taken  from  a  hot-houfe, 
was  expofed  twenty-four  hours  to  a  ftream  of 
fixed  Air,  without  fuffering  any  change  of  co¬ 
lour. 
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lolir.  It  was  carefully  compared  with  another 
Rofe  colle6led  from  the  fame  tree 

_  '  ^ 

The  refult  of  this  experiment  differs  from 

that  related  by  Dr.  Pri'eftley.  But  it  is  proba¬ 
ble  that  the  fixed  Air,  feparated  from  ferment¬ 
ing  liquors,  is  lefs  pure  and  unmixed  than  that 
obtained  from  chalk  by  the  addition  of  oil  of 
vitriol,  and  that  its  effe6ts  may  be  varied  by 
the  adventitious  matters  with  which  it  is  com- 
bined; 

The  prefervation  of  flowers  by  m^hitic  Air 
was  an  event  which  I  little  expedled  at  the 
tommencement  of  thefe  trials.  And  as  an  ac¬ 
tive  mind  is  feldom  fadsfied  with  the  bare  ob- 
fervance  of  efFe6ls,  without  inquiring  into  the 
caufes  which  produce  them,  I  was  naturally 
led  into  a  train  of  reafoning  on  this  curious 
fubje6i:.  It  was  well  known  to  me,  that  vege¬ 
tables,  before  the  putrid  fermentation  begins, 
emit  a  very  large  proportion  of  fixed  Air  f, 

G  g  2  But 

*  Mr.  Henry  expofed  feveral  red  Rotes,  in  the  fummef  of 
1^774,  to  a  Rream  of  pure  fixed  Air,  and  did  not  find  any  change 
produced  in  their  colour.  See  his  excellent  tranflation  of  Lavoi- 
fier’s  ElTays  Phyfical  and  Chemical,  which  he  has  enriched  with 
various  ufeful  notes,  page  130. 

f  See  Prieftley’s  Obfervations,  vcl.  I. 
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But  this  reparation  can  only  take  place  by  the 
mediation  of  fome  body^  which  is  capable  of 
carrying  off  what  is  difcharged.  A  wet  fpunge 
will  never  become  dry  in  an  atmofphere  fatu- 
rated  with  moiflure,  and  red  hot  wood  ceafes 
to  burn  in  inflammable  Air,  which  is  already 
loaded  with  phlogifton.  I  was  induced,  there¬ 
fore,  to  fuppofe  that  the  flight  of  mephitic  Air 
from  flowers,  which  feems  to  conftitute  the  firfl: 
ftage  of  their  decay,  is  prevented  or  confider- 
ably  retarded  by  furrounding  them  with  the 
fame  fpecies  of  Air,  and  by  excluding  from 
them  the  common  atmofphere,  its  proper  ve¬ 
hicle 

But  the  profecution  of  my  experiments  dif- 
covered  to  me,  that  fixed  Air  not  only  retards 
the  decay,  but  adually  continues  the  vegeta¬ 
tion  of  plants,  and  affords  them  a  -pabulum^ 
which  is  adequate  to  the  fupport  of  life  and 
vigour  in  them  for  a  confiderabfe  length  of 
time. 

Tuefday.  A  fprig  of  Mint  was  fufpended, 
with  the  root  upwards,  in  a  velfel  of  fixed  Air. 

The 


*  See  this  fubje(5t,  fo  far  as  it  relates  to  putrefaction,  farther 
illuftrated  in  the  fecond  volume  of  Percival’s  Eflays,  p.  84. 
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The  fucceeding  day  it  was  as  frelh  and  verdant 
as  when  firft  gathered.  Another  fprig,  col- 
ledled  at  the  fame  time  and  from  the  fame  bed, 
which  lay  upon  my  table,  was  quite  withered, 
Friday,  the  fourth  day,  a  curve  was  formed  in 
the  middle  of  the  ilalk,  and  the  top  of  the 
fprig  had  rifen  about  an  inch  perpendicularly 
towards  the  mouth  of  the  veffel.  Saturday,  the 
Mint  continued  to  grow  and  to  afcend,  looking 
vigorous  and  frelh :  the  root,  which  was  very 
fmall,  appeared  quite  dry,  fo  that  the  nourilh- 
ment  probably  was  imbibed  by  the  leaves. 
Tuefday,  having  been  abfent  two  days,  the 
plant  was  not  fupplied  with  frelh  llreams  of 
Air :  it  was  Hill  in  vigorous  vegetation.  Fri¬ 
day,  the  eleventh  day  of  the  experiment,  the 
plant  was  taken  out.  It  was  perfectly  frelh, 
but  whim  it  lay  on  my  ftudy  table  the  leaves 
grew  foft  and  flaccid,  and  in  lefs  than  flx  hours 
it  feemed  to  be  withered.  The  mercury  in 
Fahrenheit’s  thermometer,  during;  the  courfe  of 
this  experiment,  flood  from  60  to  69  degrees 
in  the  lhade  and  open  air,  at  two  o’clock  in  the 
afternoon, 

March  23d.  Two  fprigs  of  Mint  with  their 
roots,  frelh  gathered  from  the  fame  bed,  and 
liearly  alike  in  fize,  were  each  put  into  an  half 

G  g  3  ounce 
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ounce  phial,  filled  with  rain-waten  One  of 
them  was  fufpended  four  days  and  an  half  in 
a  veflel  of  fixed  Air,  and  frequently  fupplied 
from  chalk  and  oil  of  vitriol  with  frefh  ftreams 
of  it.  The  other  was  placed  near  it,  in  the 
common  atmofphere  of  ray  ftudy  *,  and  a  few 
fprigs  of  Mint,  with  their  roots,  were  at  the 
fame  time  laid  upon  the  table.  The  latter  wi¬ 
thered  in  about  twelve  hours,  and  in  twenty- 
four  hours  were  dry  and  quite  fhriveiled.  The 
fprig  in  the  fixed  Air  flourifiied  greatly ;  Ihot 
out  frefh  leaves  from  the  part  immediately 
above  the  neck  of  the  phial  •,  expanded  its 
leaves  looked  verdant  *,  and  when  taken  out 
of  the  fixed  Air,  had  gained  in  length  more 
than  half  an  inch.  The  (prig  in  the  common 
atmofphere  looked  fickly  *,  the  leaves  were 
contra6led,  had  a  brown  and  curled  appear¬ 
ance,  and  feveral  of  them  were  become  dead 
and  rotten. 

March  28th.  The  flourifhing  fprig  of  Mint, 
w^hich  had  been  fufpended  in  the  fixed  Air,  was 
now  placed  in  the  common  atmofphere  of  my. 
ftudy ;  and  the  other,  which  was  fo  much  fa¬ 
ded,  was  put  into  the  vefiel  of  fixed  Air.  In 
two  hours  time  the  leaves  of  the  former  began 
tq  droop  and  grow  flaccid,  like  a  plant  taken 

from 
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from  a  hot-bed,  and  in  twenty-four  hours  they 
were  in  a  withered  ftate.  The  latter  fprig  was 
much  revived  by  the  fixed  Air,  but  did  not 
vegetate  in  nearly  fo  vigorous  a  manner  as  the 
firll  had  done.  It  was  kept  four  days  in  the 
vefTel,  and  daily  furnillicd  with  frefh  fupplies 
of  fixed  Air. 

April  I  ft.  The  water,  in  which  the  fprig 
of  Mint  grew  that  had  been  fufpended  in  fixed 
Air,  became  impregnated  with  this  a6live  prin¬ 
ciple,  as  appeared  from  its  acidulous  tafte,  and 
from  Its  producing  an  inftant  precipitation 
when  mixed  with  lime-water.  This  incited  me 
to  try  how  a  plant  would  vegetate  in  mephitic 
water,  with  its  leaves  and  branches  expofed 
to  the  common  atmofphere.  A  fprig  of  Mint 
was  therefore  put  into  a  phial,  contaming 
about  fix  ounces  of  it.  The  ftalk  paffed  throf' 
a  perpendicular  groove,  cut  in  a  cork,  which 
ftopped  the  mouth  of  the  bottle,  to  prevent 
the  efcape  of  the  fixed  Air.  In  two  days  the 
leaves  of  the  Mint  became  curled  at  the  edges, 
and  the  plant  feemed  to  be  in  a  lefs  thriving 
ftate  than  another  fprig  of  Mint  placed  in  rain¬ 
water,  which  ferved  as  a  ftandard.  Sufpeding 
that  the  ftalk  of  the  Mint  was  compreffed  and 
injured  by  the  cork,  I  renewed  the  experi- 

mentj 
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ment,  ufing  frefli  fprigs  ,of  Mint  attd  other 
portions  of  water,  and  leaving  the  mouth  of 
the  phial,  which  held  the  mephitic  water,  open 
to  the  external  Air.  The  vegetation  of  the 
plant,  in  this  water,  was  now  very  vigorous, 
and  the  growth  of  it,  in  fix  days,  confiderably 
exceeded  that  of  the  ftandard. 

April  8th.  The  experiment  of  March  23d 
was  repeated,  and  the  fprig  of  Mint,  placed  in 
a  phial,  containing  half  an  ounce  of  rain-water, 
and  fufpended  in  a  veflTel  confiantly  fupplied 
with  frefh  fiireams  of  fixed  Air,  grew  above  an, 
inch  within  the  fpace  of  fix  days.  Another 
fprig,  in  half  an  ounce  of  fimple  rain-water, 
was  in  a  much  lefs  healthy  fiate,  and  had 
fcarcely  acquired  any  perceptible  increafe  ia 
that  time, 

April  14th.  This  experiment  was  repeated 
with  a  fprig  of  Balm,  which  fiouriflied  and 
grew  faft  in  the  fixed  Ain 

It  has  been  fiiewn  that  a  plant  grows  fafter 
in  mephitic  than  in  fimple  unimpregnated 
water.  The  following  experiments  feem  to, 
evince,  that  the  fixed  Air  is  abforbed  by  the 

roots 
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roots  of  the  vegetable,  and  that  it  affords  then^ 
real  nourifhment. 

April  1 8th.  A  fprig  of  Mint,  with  a  fhort 
root,  was  put  into  a  fix-ounce  phial,  full  of 
rain-water,  ftrongly  impregnated  with  fixed  Air, 
Another  phial  of  the  like  fize  was  filled  with 
the  fame  mephitic-water,  and  placed  without 
a  cork,  contiguous  to  the  former,  upon  a  fhelf 
in  my  ftudy.  At  the  end  of  four  days  they 
were  carefully  examined  :  the  fprig  of  Mint 
was  in  a  very  fiourifhing  Hate,  and  the  water 
in  which  it  grew  had  lofl  its  acidulous  tafte, 
yet  it  produced  a  precipitation  when  mixed 
with  lime-water.  But  the  flandard  of  rnephi- 
tic-water  flill  retained  a  confiderable  degree  of 
pungency,  and  when  poured  into  lime-water, 
rendered  it  quite  milky. 

An  Auricula,  fully  blown,  and  juft  gathered 
from  my  garden  at  Hart-Hill,  was  fufpended 
by  a  firing  in  the  veffel  of  fixed  Air,  and  fre¬ 
quently  fupplied  with  frefh  ftreams  of  it.  The 
bloom  of  this  delicate  flower  continued  per- 
fedlly  unimpaired  during  eight  days,  when  it 
was  withdrawn,  as  the  profecution  of  the  ex¬ 
periment  interfered  with  another  which  I  had 

in 
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in  view.  The  Auricula,  when  taken  out  of  the 
iixed  Air,  withered  in  a  few  hours. 

May  2d.  A  Lilac,  before  the  flower  was 
blown,  was  put  into  the  vefiel  of  fixed  Air, 
and  occafionally,  but  not  frequently,  fupplied 
lyith  frefh  ftreams  of  it.  It  weighed,  at  the 
commencement  of  ’this  experiment,  two  feru- 
pies  thirteen  grains  and  an  half ;  and  when 
taken  out,  at  the  expiration  of  feven  days, 
only  thirty- three  grains,  having  loft  one  feru- 
ple  and  half  a  grain  of  its  weight,  The  flow¬ 
er  was  a  little  withered,  as  much,  I  conjedlu- 
red,  as  it  would,  have  been  by  lying  in  the  open 
air  about  fix  hours.  The  ftalk  v/as  dry.  This 
flower  was  without  any  green  leaves-,  and  it  is 
not  improbable  that  the  abforbent  ycflels  are 
confined  to  thefe  leaves 

A  Tulip,  about  half  blown,  was  put  into 
the  velTel  with  the  Lilac.  It  feemed  not  to  flou- 
rilh,  but  opened  fo  much  in  the  vefTel,  that, 
at  the  end  of  feven  days,  I  found  a  difficulty 
in  taking  it  out  of  the  aperture,  thro’  which, 

at 


*  See  Crew’s  Anatomy  of  Plants.  Ilafes’s  Statical  Effay^ 
Hunter’s  Georgicai  Efliiys. 
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firft,  it  had  pafTed  very  readily.  .  The  Tulip 
had  no  leaves  :  its  colour  remained  unchangedo 

May  loth.  A  branch  of  Lilac,  which 
weighed  eighty-fix  grains  and  an  half,  was  put 
into  the  vcffel.  Some  of  the  flowers  were 
blown,  but  moil  of  them  remained  in  a  clofed 
ibate.  I  plucked  off  four  green  leaves  before 
the  branch  was  expofed  to  the  fixed  Air,  to  fee 
whether  it  would  grow  and  flourifh  by  the  ab- 
lorption  of  the  flowers  and  flalk  alone.  It 

fhould  be  remarked  that  the  flalk  of  the  Lilac 

'  ■  >1 

is  woody  and  not  very  fucculent. 

May  1 8th.  The  Air  had  not  been  renewed 
during  forty-eight  hours,  owing  to  my  abfence 
from  Manchefler.  Several  of  the  flower  cups 
of  the  Lilac  were  more  open  than  at  firfl,  but 
the  flowers  were  fomewhat  withered,  probably 
as  much  as  they  would  have  been  by  lying 
eight  or  ten  hours  in  the  open  Air.  The  whole 
branch  had  lofl  eighteen  grains  of  its  weight, 

A  purple  Flower,  unblown,  was  fufpended 
ip  the  veflTel  with  the  Idlac.  It  weighed  two 
fcruples  and  ten  grains,  and  was  without  leaves. 
The  flalk  was  fucculent. 


May 


[  476  ] 

May  1 8th.  The  Air  had  not  been  renewed 
during  forty-eight  hours,  yet  the  flower  was 
perfectly  frefh,  and  its  purple  colour  remained 
unchanged.  Several  of  the  dower  cups  were 
opened  and  the  feeds  difplayed.  It  had  loft 
fix  grains  of  its  weight. 

Having  thus  opened  a  path  into  a  new  and 
fertile  region  of  fcience,  I  lhall  difcontinue  my 
refearches  for  a  while,  with  a  refolution  how¬ 
ever  to  refume  them  in  the  fpring  of  the  fuc- 
ceeding  year.  In  the  mean  time  I  fhall  think 
myfelf  happy  if  I  can  prevail  upon  my  philo- 
fophical  friends  to  engage  in  the  fame  purfuit, 
by  offering  them,  as  a  clue,  thefe  few  experi¬ 
ments,  together  with  the  following  qbfervations 
and  conjeflures,  which  have  occurred  to  my 
mind  during  the  profecution  of  them. 

SPECULATIONS. 

1.  The  Florift,  who  is  anxious  to  obtain  a 
prize  at  feme  of  the  great  meetings  held  for 
the  encouragement  of  Horticulture,  may  per¬ 
haps  avail  himfclf  of  the  powers  of  fixed  Air,^ 
and  either  quicken  the  growth  of  his  favourite 
dower,  if  yet  immature,  or  prefer ve  it  in  all 
its  beauty  till  the  expedted  day  of  decifion. 

But 
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But  it  will  be  neceffary  to  inform  him  that  iM 
mephitic  Air  fhould  be  frequently  renewed,  of 
it  will  be  corrupted  by  the  perfpiration  of  thb 
vegetable.  For  plants,  like  animals,  form  an 
atmofphere  around  them,  which  proves  unfa¬ 
vourable  to  their  health,  if  not  removed*  '  An 
Auricula  was  fuffered  to  remain  in  the  fame 
fixed  Air  many  days.  Its  colours  feemed  not 
much  changed,  but  a  mouldinefs  was  vifible  in 
the  flower  cups.  The  leaves  v/ere  foft  and 
flaccid,  and  the  fine  bloom  of  the  flower  was 
lofl.  Thefe  effedls  I  afcribed  to  the  caufe 
above  mentioned.  But  my  gardener  has  fince 
fuggefted  a  doubt  to  me,  by  informing  me 
that  Auriculas  grow  mouldy  when  the  feed  is 
completed.  And  it  is  poflible  that,  in  this  ex¬ 
periment,  the  flower  had.  finifhed  its  proper 
office,  and  was  gone  into  a  natural,  not  prema¬ 
ture  decay. 

2.  Perhaps  valuable  feeds,  colledted  in  dif- 
tant  climates,  may  be  preferved  by  fixed  Air, 
and  tranfporred  to  other  regions  in  the  mofl: 
perfeft  fliate  of  vegetation. 

3.  Is  there  any  analogy  between  the  torpid 
ftate  of  animals,  during  winter,  and  the  pre- 
fervation  of  flowers,  ftripped  of  their  leaves, 

bv 
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,  •« 

by  itieans  of  fixed  Air  ?  The  vital  priilciple 

feems  to  be  preferved  in  both,  and  the  juices 
of  each  are  flowly  confumed  in  the  fupport  of 
it. 

4.  The  Gas  of  fermenting  liquors  appears  to 
differ  in  fome  refpefe  from  pure  fixed  Air.  It 
affects  the  head  and  ftbmach  more  powerfully, 
changes  the  colours  of  flowers,  and  is  prefently 
fatal  to  fpHgS  of  Miiit  which  are  ei^pofed  to  it. 

5.  A  plant  ill  diflilled  water.  Dr.  Wood¬ 
ward  obferves,  will  not  grow  fo  fafl:  as  in  wa- 
ter  that  is  not  diftilled.  And  if  the  water  be 
diflilled  three  or  four  times,  the  plant  will 
fcarcely  vegetate  at  ail.  Diflilled  water  is  de- 
prived  of  its  fixed  Air,  which  is  probably  one 
of  the  conflituent  parts  of  this  Element,  effen- 
tial  to  the  nourifhment  of  plants. 

6.  Land  well  drained,  cultivated,  and  ma¬ 
nured,  is  conflantly  in  a  flate  of  intefline  fer- 
hientation  The  exhalations  which  arife  from 

it 

*  Culture  has  a  remarkable  efFe<5l  on  climate.  Draining  land 
ieflens  evaporation,  and  confequently  diminifhes  moifture  and 
cold.  Cold  and  barren  are  terms  always  afibciated  together, 
when  applied  to  foils.  The  felling  6f  trees,  clearing  away  un¬ 
derwood,'  " 
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It  may  perhaps,  In  part,  confifl:  of  fixed  Air  j 
and  this  principle  may  be  found  to  prove  a 
very  powerful  agent  in  the  procefs  of  vegeta¬ 
tion.  Frofi:  meliorates  foil  chiefly  by  retaining 
thefe  exhalations  *,  the  lofs  of  which  impove- 
rifh  and  exhaufl;  it.  Snow  alfo,  when  it  lies 
long  on  the  ground,  prevents  the  dilTipatlon  of 
them,  and  thus  affords  time  and  opportunity, 
for  their  abforption  by  the  roots  and  leaves  of 
plants. 

7.  Dr.  Priefhley  has  difcovered  that  vegeta¬ 
bles  thrive  admirably  in  putrid  Air,  and  alfo  in 
that  which  has  been  corrupted  by  the  breath 
of  animals,  and  by  the  burning  of  candles ; 
and  that  they  reflore  fuch  Air  fr6m  a  highly 

noxious, 

derwood,  and  cropping  of  hedges,  occafions  a  more  free  circu¬ 
lation  of  air,  and  adder  climate.  The  perfpiration  of  trees  acd 
exhalations  from  wet  land  render  the  air  colder,  and  cold  air  is 
lefs  capable  of  difTolving  moiflure.  When  warmer  air,  there¬ 
fore,  which  is  fatu rated  with  aqueous  vapours,  palTes  over  any 
colder  region,  the  water  will  be  precipitated  in  drops  of  rain. 
Hence  uncultivated  countries,  cateris  paribus^  are  mofl  rainy.  , 

Thefe  remarks  are  not  entirely  foreign  to  the  fubjedt  of  this 
effay.  And  I  have  Introduced  them  here  to  exhibit  the  impor¬ 
tance  of  agriculture,  in  a  point  of  view,  in  which  it  is  feldoni 
beheld,  either  by  the  fpeculative  or  pracflical  farmer,  who  are 
little  aware  that  they  have  an  interefl  in  every  improvement 
made  by  tlieir  neighbours, 
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noxious,  to  a  falutary  and  refpirable  ftate.  Thi§ 
effedl  he  fuppofcs  to  be  produced  by  their  in^ 
haling  thofe  effluvia,  which  are  fo  fatal  to  ani¬ 
mal  life,-  and  not  by  any  addition  to  the  atmo- 
Iphere  which  furrounds  them*  From  the  fore¬ 
going  experiments,  we  have  reafon  to  prefume^ 
that  this  wonderful  and  moft  ufeful  power  of 
jplants  is  extended'  to  another  fpecies  of  noxi¬ 
ous  Air ;  and  it  will  be  the  firft  obje6b  of  my 
future  trials  to  afcertain  this  curious  and  im¬ 
portant  truth.  Such  difcoveries  heighten  our 
admiration  of  the  wifdom  and  goodnefs  of  the 
Deity^  by  affording  us  frefh  proofs  that  no¬ 
thing  is  created  in  vain;  From  the  Oak  of 
the  foreft  to  the  Grafs  of  the  fields  every  indi¬ 
vidual  plant  is  ferviceable  to  mankind ;  if  not 
always  diftinguifhed  by  fome  private  virtue, 
yet  making  a  part  of  the  whole  which  cleanfes 

and  purifies  our  atmofphere.  In  this  the  fra- 

* 

grant  Rofe  and  deadly  Nightfhade  co-operate: 
nor  is  the  Herbage,  nor  the  Woods  that  flourifh 
in  the  moft  remote  and  unpeopled  regions  un¬ 
profitable  to  us,  nor  we‘  to  them,  confidering 
how  conflantly  the  winds  convey  to  them  our 
vitiated  Air,  for  our  relief  and  for  their  nou- 
rifhment.”  ^ 

8.  As 

See  a  Difcourfe  on  different  kinds  of  Air,  delivered  at  the 


anni- 
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8.  As  fixed  Air  is  fo  favourable  to  the  growth 
of  vegetables,  perhaps  it  may  equally  contri¬ 
bute  to  the  nourifliment  and  fupport  of  ani¬ 
mals.  It  is  feparated  from  our  food  during 
the  procefs  of  digeftion,  and  it  may  only  be 
injurious  to  us  when  too  copious,  as  excefs  in 
the  quantity  of  water  proves  hurtful' to  the 
roots  of  plants. 

I  have  communicated  to  many  of  my 
friends  an  account  of  the  above  experiments  on 
vegetation,  as  influenced  by  fixed  Air  5  and  1 
flatter  myfelf  that  the  fubjed:  will  engage  the 
attention,  and  excite  the  trials,  of  thofe  who 
have  a  taflie  for  purfuits  of  this  nature.  Mn 
Bew,  who  was  a  witnefs  to  the  flourilhing  ftate 
of  my  fprigs  of  Mint  growing  in  mephitic 
water,  has  lately  tried  a  fimilar  experiment 
with  two  Hyacinths ;  and  I  fhall  lay  before 
the  reader  his  account  of  the  fuccefs  of  it. 

“  December  2d,  1775.  Two  Hyacinth 
‘‘  bulbs,  eaOh  weighing  four  drachms  and  a 
“  few  grains,  were  placed  iii  glafles  made  for 
the  purpofe  of  vegetating  bulbous  roots. 

H  h  “  One 

anniverfary  meeting  of  the  Royal  Society,  November  30tb,  1773, 
by  Sir  John  Pribgle,  Baronet,  F.  R.  S, 
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One  glafs  was  fupplied  with  feven  ounces 
and  a  half  of  pump  water,  impregnated  with 
fixed  Air  ^  the  other  with  the  fame  quantity 
of  rain-water. 

“  Neither  of  the  plants  had  made  much 
progrefs  in  vegetation.  Some  white  fibrous 
roots  were  fhooting  from  the  plant  fupplied 
with  rain  water,  but  none  from  that  which 
‘‘  had  the  water  with  fixed  Air.  ' 

December  17th.  Several  beautiful  white 
“  fibres  were  difcovered  fhooting  from  the  root 
‘‘  fupplied  with  fixed  Air,  and  both  plants 
“  were  beginning  to  vegetate. 

“The  bulb  fupplied  with  rain  water  feemed 
“  at  firfi:  to  make  the  greater  progrefs  in  ve- 
“  getation.  The  fibrous  roots  of  the  other 
“  were,  however,  much  ftronger,  whiter,  and 
“  more  tranfparent. 

“  They  were  conftantly  fupplied  with  their 
“  relpedlive  kinds  of  water ;  and  at  intervals, 
“  when  I  concluded  that  the  fadlitious  air  was 
“  exhaufted  by  the  plant,  the  whole  was  pour- 
“  ed  off,  and  each  glafs  filled  at  the  fame  time 
“  with  the  fame  quantity  of  its  proper  water. 

“  Janu- 
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January  ift,  1776.  The  plant  Immerfed 
‘‘  in  the  water  impregnated  with  fixed  Air  fur- 
palled  the  other  in  the  ftrength  and  colour  of 
its  leaves,  which  were  of  a  lively  green,  and 
“  the  roots  of  a  moil  beautiful  tranfparent 
“  white.  The  other  plant,  though  apparently 
healthy,  had  very  few  roots. 

January  i6th.  Both  plants  continued  to 
vegetate,  but  the  one  fupplied  with  fixed 
Air  much  more  than  the  other,  and  it  feem- 
ed  equally  forward  with  forne  other  bulbs 
which  had  been  placed  in  common  rain  wa- 
“  ter  near  a  month  before.  An  accident,  how- 
ever,  happened  at  this  time,  which,  I  appre- 
‘‘  hended,  would  have  put  an  end  to  my  expe- 
riment:  My  fervant,  in  letting  down  a  large 
“  curtain  before  the  window  where  thefe  glafies 
were  placed,  overturned  that  which  contain- 
ed  the  water  with  fixed  Air.  The  night  was 
“  rather  fevere,  and  the  plant  lay  ten  or  eleven 
hours  out  of  water.  I  replaced  it  in  another 
‘‘  glafs  with  the  mephitic  water,  and  continued 
“  to  fupply  them  as  ufual. 

January  2 ill.  I  was  much  furprized  to 
find  the  plant  had  recovered  its  former  vi- 
gour,  and  was  advancing  a  Item  with  buds 

H  h  2  for 
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for  flowering,  which  the  other  plant  Ihewed 
‘‘  no  figns  of. 

“  The  weather  at  this  time  became  fo  cold, 
that  I  thought  it  neceflary  to  remove  all  the 
‘‘  plants  out  of  the  window  of  my  parlour  to 
‘‘  a  warmer  part  6f  the  room,  that  the  progrefs 
of  their  vegetation  might  not  be  retarded. 

/«* 

Febtuary  6th.  The  glafles  were  replaced 
“  in  the  window,  and  each  feemed  in  a  very 
healthy  ftate.  That  fupplied  with  mephitic 
water  vifibly  increafed  every  day* 

“  The  plant  in  the  rain  v/ater  had  advanced 
a  fteiil  with  buds,  but  not  more  than  half 
the  fize  of  the  other. 

‘‘  February  27th.  The  Hyacirith  which  had 
“  been  fupplied  with  water  impregnated  with 
“  fixed  Air  was  in  full  blow,  appeared  remark- 
“  ably  ftrong,  and  diffufed  the  delicate  fra- 
grance  peculiar  to  the  flower.  It  meafured 
from  the  bulb  full  fixteen  inches.  I  with- 
‘‘  drew  it  gently  from  the  water,  and  found  it 
“  weighed  two  ounces,  two  drachmSj  and  five 
grains. 


‘‘  The 
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“  The  other  Hyacinth  was  juft  beginning  to 
“  expand  its  flower.  It  meafured  no  more 
than  ten  inches  from  the  bulb ;  and,  though 
frefh  and  vigorous,  weighed  only  one  ounce, 
‘‘  one  drachm,  and  fix  grains.” 

This  experiment  of  Mr.  Bew  would  have 
been  rnore  decifive  if  he  had  employed  rain 
water  impregnated  with  fixed  Air,  and  not 
pump  water  *,  but  it  coincides  with  the  trials 
which  I  have  related,  and  fufficiently  evinces 
the  powerful  influence  of  this  principle  on  ve¬ 
getation. 

It  is  a  common  cuftom  with  gardeners  to 
expofe  pump  water  to  the  fun  and  air  to  foften 
it,  many  hours  before  they  ufe  it  for  the  pur- 
pofe  of  fprinkling  their  plants  and  flowers. 
This  ftiould  feem  to  be  an  injudicious  pradtice, 
if  the  hardnefs  of  the  water  arife,  as  it  often 
does,  from  the  fixed  Air  which  it  contains ; 
for  it  will  thus  be  deprived  of  that  conftitaent 
part  which  has  been  (hewn  to  be  fo  friendly 
to  vegetable  life.  Mephitic  air  is  found  in  many 
common  fprings  j  and  fuch  fhould  always  be  fe- 
ledted  for  the  ufes  of  gardening  and  agricul¬ 
ture.  In  green- houfes,  water  artificially  im- 

H  h  3  pregnated 
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pregnated  might  be  employed  without  any 
great  trouble  or  expence. 

N.  B.  It  may  be  proper  to  inform  the  reader, 
who  would  choofe  to  repeat  my  experiments, 
that  they  were  generally  made  with  the  appara¬ 
tus  for  impregnating  water  with '  fixed  Air,  in¬ 
vented  by  Dr.  Nooth,  and  fold  by  Mr.  Parker, 
glafs-man,  in  Fleet-flreet,  London. 


ESSAY  XI.  - 

On  the  A5iion  of  different  Manures. 

1 .  T  Apprehend  that '  oily  fubftances  cannot 
A  produce  any  confiderable  effedl  on  land, 
lanlefs  they  be  previoufly  combined  with  muci¬ 
lages,  or  converted  into  foap  by  means  of 
quick-lime  or  fixed  alkalis.  In  this  flate  they 
meliorate  the  foil  in  feveral  ways,  viz.  by  af¬ 
fording  a  lafting  pabulum  for  plants  ;  by  fitting 
it  to  receive,  and  preventing  the  too  fpeedy 
evaporation  of  the  dews  and  rains ;  and  by 
prefenting  the  food  of  vegetables  in  a  due  pro¬ 
portion  to  the  abforbcnt  veffels  of  their  roots. 

2.  Saline 
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2.  Saline  fubflances,  as  they  are  foluble  in 
water,  and  capable  of  admiffion  into  the  vafcular 
tubes  of  plants,  aft  more  immediately  on  the 
earth.  Whether  they  afford  any  real  nutri¬ 
ment  to  vegetables,  or  whether  their  operation 

I  ^ 

depends  upon  a  flimulating  power,  by  which 
they  quicken  vegetation,  I  am  at  a  ^  lofs  to  de¬ 
termine  ;  for  that  plants  are  endued  with  irri¬ 
tability  is  evident  from  various  fads.  The 
fenfitive  tribe  of  vegetables  afford  us  ocular 
demonflration  of  it ;  and  eleclricity  is  well 
known  to  accelerate  ^  the  growth  of  plants  by 
promoting  the  afcent  of  their  juices. 

3.  Common  fait  is  univerfally  efleemed  an 
excellent  manure ;  but  I  think  it  would  be  ftill 
more  powerful  if  a  proper  quantity  of  Epfom 
fait  were  added  to  it.  By  this  combination  it 
would  more  exadly  refemble  ‘fea- water,  which 
amazingly  fertilizes  the  marfhes  over  which  it 
flows.  The  grafs  of  fuch  marfhes  is  purga¬ 
tive  to  horfes  and  to  cattle,  which  affords  a 
prefumptive  proof  that  fea-falt,  mixed  with 
the  bittern,  may  be  received  into  the  veffels  of 
plants  in  a  much  larger  proportion  than  when 
purified  and  refined.  The  combination  here 
recommended  will  ad  as  a  powerful  feptic, 
when  mixed  with  the  corrupted  vegetables  and 

other 
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Other  putrefying  fubftances  on  the  furface  of 
the  earth ;  and  by  this  fermentation  will  im¬ 
prove  the  foil. 

\ 

4.  Quick-lime  is  not  claffed  by  the  modern 
chemifts  amongft  the  falls,  though  it  has  fome 
properties  in  common  with  them.  It  may  a6t 
as  a  manure  by  combining  with  and  dividing 
the  particles  of  clay,  and  thus  forming  a  fpe- 
cies  of  marl ;  by  uniting  with  the  oily  fubftan¬ 
ces  contained  in  the  foil,  and  rendering  them 
foluble  in  water ;  and  by  abforbing  the  dews 
and  rains,  and  preventing  them  from  finking 
too  fpeedily  into  the  earth,  by  which  the  food 
of  plants  is  walked  from  their  radical  fibres. 

5.  Lime  and  the  fixed  alkalis  are  more 
powerful  agents  than  neutral  falls  in  prepa- 
paring  the  food  of  vegetables,  by  their  opera¬ 
tion  on  the  oils  and  mucilages  which  exift  in 
the  foil,  and  which  have  been  fupplied  by 
manures,  or  derived  from  the  atmofphere. 


ESSAY 


C  489  ] 


ESSAY  XII. 

On  the  A5lion  of  Lime  and  Marl  as  Manures  \ 
and  the  making  of  artificial  Marl  for  the  Fur- 
pofes  of  Agriculture, 

The  principles  on  which  different  manures 
produce  advantages,  in  the  foils  to  which 
they  are  applied,  feem  to  claim  a  more  parriciw 
iar  inveftigation  than  the  fubjedl  has  hitherto  re¬ 
ceived.  A  very  ingenious  writer  *  has  indeed 
made  great  advances  in  thefe  intereftlng  refearch- 
cs ;  yet  it  is  apprehended  much  ftili  remains 
yndone,  and  the  inquiry  is  truly  worthy  of  all 
the  elucidation  which  can  poffibly  be  procured. 

Manures  have  been  fuppofed  to  adt,  either  by 
adding  nouriftiment  to  the  foil  *,  by  preparing 
the  nourifhment,  which  it  already  contains,  for 

It 

the  digeftion  of  the  plants  ;  by  enlarging  the  ve¬ 
getable  pafture  of  the  foil ;  or  by  attra^ing  the 
-food  of  plants  in  greater  plenty  from  ihe  air  f. 

Under 

*  Home’s  Principles  of  Agriculture  and  Vegetation  ;  a  work 

well  deferving  the  attention  of  every  philolophicai  farmer.  , 

♦ 

f  Georgical  ElTays,  Vol.  III.  i2mo.  edit. 
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Under  the  fecond  of  thefe  heads  are  placed 
thofe  manures,  which  as  they  are  not  fuppofed 
themfelves  to  afford  nutriment,  are  fufpedbed  of 
exhaufting  the  foil,  by  too  haftily  reducing  the 
putrefcible  matter  into  mucilage ;  and  thus, 
though  greater  crops  be  at  firfl  produced,  lea¬ 
ving  the  land  in  a  weaker  flate  than  it  was  in 
before  the  reception  of  the  aid  afforded  by  thefe 
tranfient  auxiliaries. 

Lime  is,  in  general,  claffed  among  thefe  for¬ 
cing  manures,  perhaps  with  fome  degree  of  in- 
juftice,  It  is  probable  that  lime  may  afford 
food  to  plants,  by  the  falts  it  may  form  in  con- 
f  junftion  with  the  acids  with  which  it  may  meet. 
Its  effe61:s  will  doubtlefs  be  more  or  lefs  durable, 
in  proportion  to  the  nature  of  the  land  on  which 
it  is  laid  On  ftiff  clay  they  will  be  much 
more  permanent,  than  on  light  fand  or  foil. 
Something  may  likewife  depend  on  the  flate  in 
which  it  is  ufed. 

Lime 


*  For  a  particular  account  of  the  efFe£l  of  lime  on  different 
foils,  fee  Mr.  Young’s  Tour  thro’  the  Eaft  of  England,  VoJ.  IV. 
P*  394»  &c.  See  alfo  Horae’s  Principles  of  Agriculture, 

p.  3^8. 
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Lime  is  calcareous  earth  deprived  of  its  fixed 
Air  *  and  water,  but  which  has  acquired  in  its 
calcination  a  confiderable  proportion  of  fire,  as 
is  apparent  from  the  great  heat  and  even  ig¬ 
nition  attending  the  flaking  of  lime  with  water 
and  its  folution  in  acids 

How  far  this  lafl:  principle  m.ay  be  advanta¬ 
geous  to  lime  as  a  manure,  is  well  defer ving  of 
the  inquiry  of  the  pradlical  farmer ;  whether, 
when  applied  to  dry,  light  foils,  it  may  not  be 
prejudicial,  by  increafing  the  property  of  calca¬ 
reous  earth  to  attradt  to  itfelf  and  retain  the 
moifture  of  the  foil,  and  by  even  evaporating  too 
much  of  its  water,  till  the  extinction  he  com¬ 
pleted.  The  evaporation  of' water,  in  the  fla¬ 
king  of  lime,  is  furprifingly  great  ^  befides 
which,  the  lime  obfcinately  retains  z  confider¬ 
able  portion,  viz.  one-fourth  or  one-fifth  of  its 
weight,  of  the  water  employed  in  the  procefs, 
though  dried  in  a  confiderable  degree  of  heat. 

h 

*  Fixed  Air  enters  into  the  compofiiion  of  many  bodies  'ia 
which  it  remains  in  an  unelaltic  ftate.  It  is  the  vapour  which 
efcapes  from  fermenting  fubftances,  and  is  let  Joofe  from  alka¬ 
line  falts  or  calcareous  earth  by  the  addition  of  acids,  occafion- 
ing  that  brifk  motion  in  them  which  is  called  effervefcence.  It 
may  alfo  be  difcharged  from  thefe  bodies  by  the  adion  of  fire. 

t  Vide  Opufcules  Phyfiques  et  Chynrtiques,  par  M.  Lavoifier, 
Tome  premier,  p.  214;  or  Henry’s  Tranllation  of  the  fame 
book,  p.  252. 


% 
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it  may  perhaps  alfo  prove  injurious,  by  too 
quickly  rendering  the  oily  parts  of  the  foil  mif- 
cible  with  water,  and  thereby  expending  them 
too  fail. 

On  the  other  hand,  the  fiery  particles  con¬ 
tained  in  quick-lime  may  be  of  fingular  fervice 
in  cold  wet  land,  by  promoting  the  difiipation 
of  part  of  the  water,  by  afterwards  abforbing 
and  condenfing  other  parts  of  it,  and  by  more 
forcibly  decompounding  the  aluminous  and  me¬ 
tallic  falts  which  are  often  contained  in  fuch 
grounds.  It  may  alfo  be  ufeful  in  defiroying 
ruflies  and  other  weeds,  and  by  burning  the 
fmaller  fibres  of  the  grafs  or  corn  roots,  may 
make  the  plants  more  flrong  and  healthy. 

It  may  admit  of  fome  doubt,  however,  whe¬ 
ther  calcareous  earth,  in  k$  redudion  to  the 
{late  of  quick-lime,  be  not  deprived  of  another 
principle  which  may  have  great  ufe  in  vegeta¬ 
tion.  Some  manures,  as  has  been  before  obfer- 
ved,  improve  land  by  enlarging  the  vegetable 
paflure,  viz.  by  breaking  down  and  attenuating 
the  foil,  and  thus  giving  room  for  the  roots  to 
fpread  out  in  fearch  of  nourilhment,  and  for  the 
nutritious  juices  to  percolate  more  freely.  This 
property  in  manures  depends  on  their  difpofi- 

tion 
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tion  to  ferment;  and  hence  it  is  that  dung 
fliould  always  be  laid  on  the  land  before  the 
I  procefs  of  putrefaction  have  proceeded  too  far. 
This  is  contrary  to  the  practice  of  that  excel¬ 
lent  farmer  Mr.  Bakewell,  and  I  Ihould  there¬ 
fore  have  been  very  diffident  in  embracing  an 
opinion  oppofite  to  his,  if  I  had  not  found  it 
fupported  by  many  writers  on  agriculture  j  Mr. 
Young  in  particular  blames  Mr.  Bakewell’s 
manner,  in  fuffering  his  dung  to  lofe  all  its 
moifture,  and  the  body  of  it  to  become  powder 
like  fnuff,  before  he  applies  it.  Though  he  ac¬ 
knowledges  it  to  be  very  ftrong,  yet  the  dimi¬ 
nution  in  quantity,  fays  he,  will  make  it  nearly 
refemble  a  rich  top-dreffing  of  foot,  which  has  a 
moderate  effeCf  for  only  one  crop-f.  But  is 
there  not  reafon  to  fufpeCb  that  the  whole  ad¬ 
vantage  arifing  from  fermentation  in  manures, 
is  not  due  to  the  mere  mechanical  effeCt  produ¬ 
ced  by  the  inteftine  motion,  in  deftroying  the 
cohefion  of  the  earthy  particles  ?  Is  there  not 
fomething  difcharged  during  this  procefs  which 
may  be  abforbed  by  the  roots  of  the  plants,  and 
afford  them  nutriment  and  fupport  ?  It  is  well 
known  that  both  in  the  vinous  and  putrefaCtive 
fermentation,  much  fixed  Air  is  difcngaged,  and 

it 

t  Farmcr^s  Tour  thro’  the  Eafl  of  England,  Vol.  IV.  p.  449. 
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It  is  certain  alfo  that  this  kind  of  air  is  contained 
in  connderable  quantity  in  mofl  vegetables. 

-  But  the  fubfequent  facls  feem  to  place  the 
do6lrine  which  has  been,  here  advanced  on  a 
more  firm  foundation  than  that  of  conjefliure. 
Dr.  Percival  made  a  number  of  very  interefting 
and  entertaining  experiments,  the  laft  fpring,  on 
the  influenee  of  fixed  Air  on  vegetation  ;  and  his 
trials^  feem  to  evince  that  it  affords  adlual  nou- 
rifhment  to 'plants,  and  continues  life  in.  them^ 
a  confiderable  length  of  time,  without  any  other 
fupport.  The  following  experiment  he  has  fe- 
lefiled,  at  my  defire,  from  many  others  which 
furnifh  a  fimilar  conclufion. 

Tuefday  April  iSth,  1775^  A  fprig  of 
mint  was  fufpended,  with  the  root  upwards,^ 
“  in  a  veffei  of  fixed  Air  *.  The  fucceeding  day 
it  w^as  as  freih  and  verdant  as  when  firfi:  ga° 
thered.  Another  fprig  colledled  at  the  fame 
time  and  from  the  fame  bed,  which  lay  upon 
my  table,  was  quite  withered,  Friday  the 
fourth  day,  a  curve  was  formed  in  the  middle 
of  the  flalk,  and  the  top  of  the  fprig  had  rifen 

about 

*  As  this  experiment  was  made  in  Dr.  Nooth’s  machine,  there 
Tnuii  necelTarily  have  been  a  quantity  of  common  air  mixed  with 
ihe  hxed  Air.  Plants  confined  in  vefTels  of  pure  fixed  Air,  die. 


[  495  ] 

about  an  inch  perpendicularly  towards  the 
mouth  of  the  veffel.  Saturday,  the  mint  con- 
tinned  to  grow  and  to  afcend,  looked  vigo- 
“  rous  and  frefh :  The  root  which  was  very 
fmall  appeared  quite  dry,  fo  that  the  nourilh- 
ment,  probably,  was  imbibed  by  the  leaves. 
‘‘  Tuefday,  having  been  abfent  two  days,  the 
plant  was  not  fupplied  with  frefh  ftreams  of 
air :  It  was  fliil  in  vigorous  vegetation.  Fri- 
day  the  eleventh  day  of  the  experiment,  the 
plant  was  taken  out.  It  was  perfedtly  frefh, 
“  but  whilft  it  lay  on  my  fludy  table  the  leaves 
grew  foft  and  flaccid,  and  in  iefs  than  fix 
hours  it  feemed  to  be  withered.  The  mercu- 
“  ry  in  Fahrenheit’s  thermometer,  during  the 
‘‘  courfe  of  this  experiment,  flood  from  60  to 
“  69  degrees  in  the  fhade  and  open  air,  at  two 
“  o’clock  in  the  afternoon.” 

It  alfo  appears  from  Dr.  Hales’s  experiments, 
that  air  enters  in  confiderable  quantity  into 
plants,  not  only  with  the  principal  fund  of  nou- 
rifhment  by  the  roots,  but  alfo  through  the 
trunks  and  leaves,  and  is  likewife  mixed  with 
the  earth  both  in  an  elaflic  and  unelaftic  flate. 

The  analogy  between  animal  and  vegetable  nu¬ 
trition  likewife  tends  to  confirm  this  theory.  A 

great 
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great  quantity  of  this  elaftic  fluid  is  difengaged 
from  the  alinient’  in  the  ftomach  and  bowels^ 
during  the  progrefs  of  digeftion,  and  though^ 
when  from  a  weaknefs  of  thefe  organs,  it  is  ac¬ 
cumulated  in  too  great  quantity,  it  may  degene¬ 
rate  into  difeafe,'  yet  there  is  but  little  doubt  of 
its  great  utility  in  the  animal  oeconomy,  in  gi¬ 
ving  tone  and  vigour  to  the  fibres,  and  check¬ 
ing  the  tendency  to  putrefa6lion  inherent  in  all 
animal  bodies  :  nay,  it  has  even  been  fuppofed, 
by  fome  philofophers,  to  be  the  bond  of  union, 
the  cement  by  which  the  elementary  particles  of 
bodies  are  combined. 

Now  calcareous  earth  or  limie-ftorre,  before 
calcination,  or  when  it  has  been  expofed  to  the 
open  air  for  feveral  months’  after  that  operation, 
contains  this  fixed  air  and  water  to  the  amount 
nearly  of  one  half  of  its  weight*:  When  laid  on 
land,  in  this  flate,  it  gradually  attra61:s  the  acid 
contained  in  the  earth  as  well  as  that  of  the  air  ^ 
in  uniting  with  it  an  effervefcence  is  produced,- 
which  will  be  in  proportion  to  the  quantity  and 

flrength 

^  It  appears  from  the  ingenious  Mr.  Lavoifier’s  experiments, 
that  one  hundred  pounds  weight  of  chalk  contains  about  thirty- 
one  pounds  fifteen  ounces  of  fixed  air,  fifteen  pounds  feven  oun¬ 
ces  of  water,  and  fifty-two  pounds  ten  ounces  of  alkaline  Oas^h. 
Opufcules  Phyfiqiles  et  Chymiques,  par  M.  Lavoifiert  Tomelpre* 
filler  ip.  213.— Henry’s  Tranflaiion,  p. 
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ftrength  6f  the  acid  either  fudden  and  violent,  or 
moderate  and  long  continued.  The  latter  will 
generally  be  the  cafe,  and  is  more  defirable,  as, 
by  the  gentle  but  conftant  agitation,  the  earth 
will  be  kept  continually  loofe,  and  from  the 
flow  detachment  of  the  fixed  Air,  the  roots  of  the 
plants  will  more  effectually  abforb  it,  without  an 
ufelefs  expence  of  it  being  fuffered 

Marl  is  generally  allowed  to  be^  when  pro¬ 
perly  applied,  a  very  lafling  improvement, 
Mr.  Young  mentions  inftances  of  its  continu¬ 
ance  for  forty  and  fifty,  and,  of  one  fpecies, 
even  for  an  hundred  years.  The  nature  of 
this  manure  has  of  late  been  clearly  afcertain- 
ed  by  an  ingenious  phyfician,  who  has  favour¬ 
ed  the  public  with  the  refult  of  his  experi¬ 
ments  -f.  By  thefe  we  are  not  only  made  ac¬ 
quainted  with  the  component  parts  of  marl,  but 
the  farmer  is  alfo  taught  to  determine  the  dif¬ 
ferent  proportions  of  thefe  parts  in  different 
marls  *,  a  knowledge  of  great  importance,  as  he 
will  hereby  be  enabled  to  judge  with  precifion 
of  the  quantity  to  be  applied,  according  to  the 
contents  of  the  mark  and  the  nature  of  the  land 
intended  to  be  improved. 

I  i  *  We 

*  On  this  account,  when  applied  to  corn  land,  this  manure 
ihould  not  lie  too  long  expofed  to  the  air  before  it  be  ploughed  in.. 

Georgical  EfTays,  VoL  III.  p.  25.  i2mo.  edit. 
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We  learn  from  thefe  experiments  that  marl 
confifts  of  calcareous  earth,  clay  and  fand,  mix-^ 
ed  in  various  proportions  in  different  parcels  of 
that  manure.  The  firft  of  thefe  fubftances  is 
involved,  as  it  were,  in  coatings  of  the  clay* 
May  not  this  covering,  by  defending  it  from  the 
fudden  a6tion  of  the  acids  contained  in  the 
ground,  and  preventing  the  too  rapid  effedis  of 
the  calcareous  earth  itfelf  on  the  putrefccnt  and 
oily  matter  of  the  foil,  account  for  the  greater 
permanency  of  this  compound  than  of  calcare¬ 
ous  earth  alone,  either  in  a  cauflic  or  mild  flate? 
For  though  it  appears  from  Dr.  Ainflie’s  expe¬ 
riments,  contrary  to  the  impudent  affertions  of 
an  advertifing  quack  in  agriculture,  that  marl 
does  not  form  any  fait  with  the  acid  of  the  air^ 
even  from  long  expofure  to  the  atmofphere,  yet 
it  is  probable  that  when  powdered  and  mixed 
with  the  foil,  it  will  not  only  unite  with  the 
acid  which  it  may  find  there,  but  alfo  attradl  it 
from  the  circumambient  air. 

But  a  more  important  benefit  arifing  from 
Dr.  AinOie’s  analyfis  has  perhaps  been  hither-^ 
to  overlooked  I  mean  the  artificial  compofi- 
tion  of  marl  for  the  purpofes  of  agriculture; 
and  I  trufb  that  the  fcarcity  of  this  fubftance  in 
fome  countries  will  be  a  fufficient  apology  for 

my 
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Iny  foliciting  the  attention  of  the  public  to 
the  fubjed.  Mr.  Young  relates,  “  that  the 
farmers  in  Fleg  hundred  bring  it  from  Nor- 
wich  to  Yarmouth  by  watery  and  then  from 
four  to  eight  miles  by  land,  at  the  expence  of 
feven  fhillings  and  four-pence  per  cart  load; 
and  that  in  the  neigbourhood  of  Colchefler 
they  give,  after  it  has  been  brought  from 
Kent  by  fhipping,  from  feven  fhillings  to 
‘‘  nine  fhillings  a  load  for  it,  and  carry  it  even 
ten  miles.”  * 

.  '*  « 

Artificial  compdfts,  of  different  kinds,  have 
long  been  ufed  in  agriculture,  but  no  attempt 
has  been  made  to  introduce  the  ufe  of  artificial 
marl.  Though  the  ingenious  experimentalift 
above-mentioned^  has  demonftrated  of  what  ma¬ 
terials  the  conflituent  parts  of  marl  confift, 
though  he  even  proceeded  to  make  faditious 
marl  for  the  purpofes  of  chemical  experiments, 
yet  the  idea  does  not  feem  to  have  occurred  to 
him,  nor,  as  far  as  I  can  find,  to^  any  other  per- 
fon,  of  bringing  the  ufe  of  it  into  adual  pradice. 
Many  countries  which  contain  no  marl  have 
fufficient  plenty  of  clay,  and  the  farmer  may 
likewife  often  procure  lime  or  chalk  at  an  eafy 

I  i  2  expence; 

*  Young’s  Farmer’s  Tour  through  the  Eaft  of  England^ 
Vol.  IV.  p.  403.  \ 
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^xpence ;  the  third  ingredient,  though  of  ie& 
importance,  and  not  always  found  in  marls,  is 
to  be  met  with  in  almoft  every  country.  Clay, 
by  the  addition  of  water,  becomes  foft  and  duc¬ 
tile  *,  in  this  Hate  it  may  eafily  be  mixed  with 
any  portion  of  chalk  or  of  effete  lime  %  and  a/ 
due  quantity  of  fand. 

1  ’ 

Let  a  floor  of  brick  be  laid,  as  for  the  prepay- 
ration  of  mortar,  on  this  let  the  clay  be  fufficient- 
ly  moiflened,  and  then  a  proper  quantity  of  cal¬ 
careous  earth  and  fand  be  well  incorporated 
with  it  by  treading  or  by  wooden  Hampers. 
When  this  is  compleated,  let  it  be  thrown  afide, 
and  another  parcel  compounded  in  the  fame 
manner  f. 

This 

*  Lime  is  faid  to  be  effete  ^vhen  it  has  recovered  its  air  and 
water. 

f  Since  this  Effay  was  read  before  the  Agriculture  Society  of 
Manchefter,  as  I  was  travelling  between  Bradford  and  Halifax,  . 
I  was  driven,  to  take  fhelter  from  a  violent  ftorm,  into  the  liable 
of  a  labouring  farmer,  who  was  loading  his  cart  with  duiig. 
The  nature  of  his  employment  induced  me  to  aflt  him  fome  quOf- 
tions  relative  to  manures,  and  among  others  whether  the  country 
produced  any  marl.  To  this  he  anfwered  in  the  negative,  but 
informed  me  that  clay  was  procurable,  and  that  there  was  plen¬ 
ty  of  lime.  On  my  telling  him  that  from  thefe  ingredients-  he 
might  make  marl,  I  was  not  more  furprifed  than  pleafed  to  find 
that  he  was  well  acquainted  with  the  fail,  and  that  he  had  adu- 

ally 
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This  may  at  firft  appear  a  difficult  operation, 
but  it  will  feem  lefs  fo,  when  it  is  confidered, 
that  the  quantity  of  clay  and  fand  together,  in 
good  marl,  is  not  large,  in  fome  one-third,  in 
Ibme  one- fifth,  and  in  others  not  above  one- fixth 
or  one-feventh  of  the  whole  mafs.  Mechanical 
invention  may  doubtlefs  point  out  methods  of 
expediting  and  rendering  the  procefs  more  con¬ 
venient,  and  fuch  as  may  be  within  the  reach  of 
common  farmers* 

The  clay  ufed  for  this  purpofe  fhould  be  as 
free  from  metallic  impregnations  as  poflible.  If 
it  contain  too  great  a  quantity  of  iron,  it  will 
appear  by  the  high  degree  of  rednefs  which  it 
will  acquire  by  calcination  ^  if  vitriolic  or  alu.- 
jninous  falts,  the  metallic  or  earthy  parts  may 

I  i  3  be 

ally  executed  what  I  had  only  furniifed  to  be  pratSdcable.  He 
faid,  that  about  eight  or  ten  years  fince,  he  had  made  artificial 
marl  by  throwing,  alternately,  layers  of  lime  and  clay,  and  then 
expofing  the  heap,  during  the  winter,  to  the  weather ;  by  which 
means  it  mouldered  down,  and  became  a  fufficiently  uniform 
mafs.  At  the  proper  feafon  it  was  laid  on  the  field,  svhich  pro¬ 
duced,  the  enfuing  year,  a  mod:  excellent  crop  of  wheat.  When 
we  confiderthe  folvent  power  which  is  fo  eminently  polTeiTcd  by 
quick-lime,  this  mode  of  producing  an  union  between  the  culcv.re- 
ous  and  argillaceous  earths  will  appear  very  teufible,  and  will  be 
attended  with  much  lefs  labour  and  expence  than  that  which  I 
bad  propofed. 
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be  difcovered  by  adding  to  the  water,  in  which 
the  clay  has  been  digefted,  a  folution  of  fait  of 
tartar  or  pot-aih,  which  will  precipitate  the  ba¬ 
ils  of  the  fait,  if  of  iron,  in  a  brown  ponderous 
powder*,  if  aluminous,  in  a  white  or  greyifli  earth. 

The  lime,  that  we  may  come  nearer  to  nature 
in  our  imitation,  ihould  not  only  be  flaked,  but 
be  expofed  to  the  open  air,  and  often  turned  for 
feveral  months,  that  it  may  recover  its  air ;  for 
it  requires  a  long  feries  of  time  before  it  reco¬ 
ver  the  whole  of  which  it  has  been  deprived  in 
calcination 

When  mixed  it  may,  if  thought  proper,  be 
formed  into  maffes  of  a  convenient  bulk  to  be 
fcattered  on  the  ground,  and  heaped  up  to  dry, 
previous  to  its  being  carried  to  the  field.  By 
this  method,  much  may  be  faved  in  the  weight 
of  the  carriage,  if  the  marl  be  to  be  conveyed 

to 

I  find  that  Dr.  Home  thinks  that  lime  produces  little  cffed 
on  vegetation  till  it  is  become  efiete.  It  may  be  known  to  have 
recovered  its  air  by  its  no  longer  forming  lime  water,  and  by  ef- 
fervefcing  violently  with  acids  without  growing  hot.  If,  how¬ 
ever,  the  method  defcribed  in  the  laft  note  be  ufed,  it  will  be  fuf- 
ficient  if  the  lime  be  fallen,  without  waiting  for  the  recovery  of 
its  air,  as  this  point  will  be  acquired  during  the  long  time  whicl^ 
tjie  mixture  is  to  be  expofed  to  the  a<5tion  of  the  atmofphere. 
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to  any  diftance  from  the  place  where  the  mix¬ 
ture  is  formed. 

The  marl  may  alfo  be  compounded  of  diffe¬ 
rent  proportions  of  clay,  calcareous  earth,  and 
fand,  according  to  the  nature  of  the  land  to 
which  it  is  to  be  applied.  To-  light  or  fandy 
land,  a  greater  quantity  of  clay  will  be  proper ; 
to  ftiff  ftrong  land,  more  calcareous  earth  and 
fand ;  and  to  very  ftrong  clay  it  may  be  fuffi- 
cient  to  apply  a  mixture  of  calcareous  e^rth  and 
fand  with  little  or  no  clay. 

Upon  the  whole  may  we  not  conclude,  that 
lime,  in  moft  cafes,  is  a  ftronger  manure,  when  it 
has  recovered  the  air  of  which  it  has  been  depri¬ 
ved  in  calcination,  than  it  is  when  brought  frefti 
from  the  kiln  •,  and  that  when  procured  for  the 
purpofes  of  agriculture,  its  efficacy  and  perma^ 
nency  will  in  general  be  increafed,  by  mixing 
it,  in  its  effete  ftate,  with  the  other  ingredients 
which  enter  into  the  compofition  of  marl  ? 
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ESSAY  XIII. 

Method  of  raifing  the  Pine- Apple  by  Oak  Leaves, 
inftead  of  "Tanners  Bark, 

I  Prefume  that  the  leaves  of  the  Oak  abound 
with  the  fame  quality  as  the  bark  of  the 
tree  *,  therefore,  the  fooner  they  are  raked  up 
after  they  fall  from  the  trees,  the  better,  as 
that  quality  will  naturally  decreafe  during  the 
time  they  are  expofed  to  the  weather.  After 
being  raked  into  heaps  they  Ihould  immedi¬ 
ately  be  carried  to  fome  place  near  the  hot- 
houfes,  where  they  muft  lie  to  Couch,  I  gene¬ 
rally  fence  them  round  with  charcoal-hurdles, 
or  any  thing  elfe,  to  keep  them  from  being 
blown  about  the  garden  in  windy  weather.  In 
this  place  we  tread  them  well,  and  water  them 
in  cafe  they  happen  to  have  been  brought  in 
dry.  We  make  the  heap  fix  or  feven  feet  in 
thicknefs,  covering  it  over  with  old  mats,  or 
any  thing  elfe,  to  prevent  the  upper  leaves 
from  being  blown  away.  In  a  few  days  the 
heap  will  come  to  a  ftrong  heat.  For  the  firll 
year  or  two  that  I  ufed  thefe  leaves,  I  did  not 
continue  them  in  the  heap  longer  than  ten 
days  or  a  fortnight  5  but  in  this  I  difcovered  a 

confi- 

i  • 
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confiderable  inconvenience,  as  they  fettled  fo 
much  when  got  into  the  hot-houfe  as  foon  to 
require  a  fupply.  Taught  by  experience,  I 
now  let  them  remain  in  the  heap  for  five  or  fix 
weeks,  by  which  time  they  are  properly  pre¬ 
pared  for  the  hot-hoLifes.  In  getting  them  into 
the  pine-pits,  if  they  appear  dry,  we  water 
them  again,  treading  them  in  layers  exceeding¬ 
ly  well  till  the  pits  are  quite  full.  We  then 
cover  the  whole  with  tan  to  the  thicknefs  of 
two  inches,  and  tread  it  well  till  the  furtace 
becomes  fmooth  and  even.  On  this  we  place 
the  pine-pots  in  the  manner  they  are  to  icand, 
beginning  with  the  middle  row  firft,  and  fil¬ 
ing  up  the  fpaces  between  the  pots  with  tan. 
In  like  manner  we  proceed  to  the  next  row  till 
the  whole  be  finifhed  *,  and  this  opeiation  is 
performed  in  the  fame  manner  as  when  tan 
mly  is  ufed. 

After  this  the  leaves  require  no  farther 
trouble  the  whole  feafon  through,  as  they  will 
retain  a  conftant  and  regular  heat  for  twelve 
months  without  either  ftirring  or  turning ;  and 
if  I  may  form  a  judgment  from  their  appear¬ 
ance  when  taken  out,  (being  always  entire  and 
perfedl)  it  is  probable  they  would  continue 
their  heat  through  a  fecond  year  j  but  as  ap  - 

annual 
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annual  fupply  of  leaves  is  eafily  obtained,  fuch 
a  trial  is  hardly  worth  the  trouble  of  making. 

After  this  the  Pines  will  have  no  occafion  to 
be  moved  but  at  the  ftated  times  of  their  ma¬ 
nagement,  viz.  at  the  fhifting  them  in  their 
pots,  &c.  when  at  each  time  a  little  frefh  tan 
fhouid  be  added  to  make  up  the  deficiency 
arifing  from  the  fettling  of  the  beds ;  but 
this  will  be  inconfiderable,  as  the  leaves  do 
do  not  fettle  much  after  their  long  Couching. 
During  the  two  firfl:  years  of  my  practice  I  did 
not  ufe  any  tan,  but  plunged  the  pine-pots  in¬ 
to  the  leaves,  and  juft  covered  the  furface  of 
the  beds,  when  finifhed,  with  a  little  faw-duft, 
to  give  it  a  neatnefs.  This  method  was  attend¬ 
ed  with  one  inconvenience ;  for  by  the  caking 
of  the  leaves  they  ftirunk  from  the  fides  of  the 
pots,  whereby  they  became  expofed  to  the  air, 
and  at  the  fame  time  the  heat  of  the  beds  was 
permitted  to  efcape. 

Many  powerful  reafons  may  be  given  why 
Oak  leaves  (for  I  have  not  tried  any  other 
kinds)  are  preferable  to  tanners  bark. 

Firft,  They  always  heat  regularly  *,  for,  du- 
rins;  the  whole  time  that  I  have  ufed  them, 

which 
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which  is  near  feven  years,  I  never  once  knew 
of  their  heating  with  violence ;  and  this  is  fa 
frequently  the  cafe  with  tan,  that  I  affirm,  and 
indeed  it  is  v/ell  known  to  every  perfon  conver- 
fant  in  the  management  of  the  hot-houfe,  that 
Pines  fuffer  more  from  this  one  circiimitance, 
than  from  all  the  other  accidents  put  together, 
infe6ls  excepted.  When  this  accident  happens 
near  the  time  of  their  fruiting,  the  effed:  is 
foon  feen  in  the  fruit,  which,  always  comes  ili- 
fhaped  and  exceedingly  fmall.  Sometimes 

4 

there  will  be  little  or  no  fruit  at  all ;  therefore 
Gardeners  who  make  ufe  of  tan  only  for  their 
Pines,  ffiould  be  mod  particularly  careful  to 
avoid  an  over-heat  at  that  critical  feafon — the 
time  of  Jhewing  fruit. 

Secondly,  The  heat  of  Oak  leaves  is  con- 
Itant;  whereas  tanners  bark  generally  turns 
cold  in  a  very  ffiort  time  after  its  furious  heat 
is  gone  off.  This  obliges  the  gardener  to  give 
the  tan  frequent  turnings  in  order  to  promote 
its  heating.  Thefe  frequent  turnings  (not  to 
mention  the  expence)  are  attended  with  the 
word  confequences ;  for  by  the  continual  mo¬ 
ving  of  the  pots  backwards  and  forwards,  the 
Pines  are  expofed  to  the  extremes  of  heat  and 
cold,  whereby  their  growth  is  condderably 
retarded  \  whereas,  when  leaves  are  ufed,  the 

Pities 
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Pines  will  have  no  occafion  to  be  moved  but 
at  the  times  of  potting,  &c. — The  Pines  have 
one  particular  auvantage  in  this  undifturbed 
fituation ;  their  roots  go  through  the  bottoms 
of  the  pots  and  matt  amongft  the  leaves  in  a , 
furprizing  manner.  From  the  vigour  of  the 
plants,  when  in  this  fituation,  it  is  highly  pro¬ 
bable  that  the  leaves,  even  in  this  ftate,  afford 
them  an  uncommon  and  agreeable  nourifhment. 

Thirdly,  There  is  a  faving  in  point  of  ex- 
pence,  which  is  no  inconfiderable  obje6f  in 
places  where  tan  cannot  be  had  but  from  a 
great  diftance,  as  is  the  cafe  here,  the  article 
of  carriage  amounting  to  ten  fhillings  for  each 
waggon-load.  Indeed,  this  was  the  principal 
reafon  that  hrft  induced  me  to  make  trial  of 
leaves^. 

My  laft  ground  of  preference  is  the  confi- 
deration  that  decayed  leaves  make  good  ma¬ 
nure  ;  whereas  rotten  tan  is  experimentally 
found  to  be  of  no  value.  I  have  often  tried 
it,  both  on  fand  and  clay,  alfo  on  wet  and 
dry  lands,  and  never  could  difcover,  in  any  of 
my  experiments,  that  it  deferved  the  name  of  a 
manure;  whereas  decayed  leaves  are  the  richeft, 
and,  of  all  others,  the  moft  fuitable  for  a  gar¬ 
den. 
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den.  But  this  muft  only  be  underftood  of 
leaves  after  they  have  undergone  their  fermen¬ 
tation,  which  reduces  them  to  a  true  vegetable 
tnould,  in  which  we  experimentally  know  that 
the  food  of  plants  is  contained — but  whether 
that  food  be  oil^  mucilage^  or  [alt^  or  a  combi¬ 
nation  of  all  threCj  I  leave  to  philofophers  to 
determine.  This  black  mould  is,  of  all  others, 
the  moll  proper  to  mix  with  compoft  earth, 
and  I  ufe  it  in  general  for  Pines,  and  almoft 
for  every  thing  that  grows  in  pots.  For  flow¬ 
ers  it  is  mofl:  excellent.  The  remainder  of  this 
vegetable  mould  may  be  employed  in  manu¬ 
ring  the  quarters  of  the  kitchen-garden,  for 
which  purpofe  it  is  highly  ufeful. 

Leaves  mixed  with  dung  make  excellent 
hot-beds-^and  I  find  that  beds  compounded 
in  this  manner  preferve  their  heat  much  longer 
than  when  made  entirely  with  dung.  In  both 
cafes  the  application  of  leaves  will  be  a  con- 
fiderable  faving  of  dung  \  a  circumftance  very 
agreeable,  as  it  will  be  the  means  of  prevent¬ 
ing  the  contefts,  frequently  obferved  in  large 
families,  between  the  fuperintendant  of  the  gar-^ 
dens  and  the  direftors  of  the  hufbandry. 
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ESSAY  XIV. 

V. 

The  Method  of  plmiting  upon  the  Duke  of  Portland^ i 
Eftates  in  Nottinghamjhire, 

X  -  X  '  ' 

Few  Noblemen  plant  more  than  his  Grace 
the  Duke  of  Portland  *,  and  I  may 
fay,  without  vanity^  none  with  greater  fuccefs. 
But  as  no  man  fliould  think  of  planting  in  the 
Very  extenfive  manner  that  we  do,  before  h6 
is  provided  with  well-flocked  nurferies,  it  may 
not  be  amifs,  before  I  proceed  further,  to  give 
a  fhort  fketch  of  that  neceffary  bufmefs,  as  alfo 
to  deferibe  the  foil  and  fituation  of  our  feat  of 
planting. 

The  greatefl  part  of  our  plantations  is  on  that 
foil,  which  in  Nottinghamfhire  is  generally 
fliftinguifhed  by  the  name  of  Forefl-land.  It 
is  a  continuation  of  hills  and  dales.  In  foine 
places  the  hills  are  very  deep  and  high  ;  but 
in  general  the  afeents  are  gentle  and  eafy.  The 
foil  is  compofed  of  a  mixture  of  fand  and  gra¬ 
vel.  The  hills  abound  mofl  with  the  latter, 
and  the  valleys  with  the  former,  as  the  fmaller 
particles  ate,  by  the  wind  and  rains,  brought, 
from  time  to  time,  from  the  high  grounds  to 

the 
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the  lower.  It  is  on  the  hilly  grounds  we  mak^ 
our  plantations,  which  in  time  will  make  the 
valleys  of  much  greater  value,  on  account  of 
the  fhelter  they  will  afford. 

After  his  Grace  has  fixed  on  fuch  a  part  of 
this  foreft-land  as  he  intends  to  have  planted, 
fome  well-fituated  valley  is  chofen  (as  near  the 
center  of  the  intended  plantations  as  may  be) 
for  the  ptirpofe  of  a  nurfery :  it  this  valley  is 
furrounded  with  hills  on  all  fides  but  the  fouth, 
fo  much  the  better.  After  having  allotted  a 
piece  of  ground,  confifting  of  as  many  acres  as 
is  convenient  for  the  purpofe,  it  is  fenced  about 
in  fuch  a  manner  as  to  keep  out  all  obnoxious 
animalsi  At  either  end  of  the  nurfery  are  large 
boarded  gates,  as  alfo  a  walk  down  the  middle, 
wide  enough  to  admit  carriages  to  go  through, 
which  we  find  exceedingly  convenient  when  we 
remove  the  young  trees  from  thence  to  the 
plantations.  After  the  fence  is  compleated, 
the  whole  is  trenched  (except  the  walk  in  the 
middle)  about  twenty  inches  deep,  which  work 
may  be  done  for  about  three  pounds  ten  fhil- 
lings,  or  four  pounds,  per  acre,  according  as 
the  land  is  more  or  lefs  gravelly :  this  work 
is  beft  done  in  the  fpring  when  the  planting 
feafon  is  over.  If,  after  the  trenching,  two  or 

three 
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three  chaldrons  of  lime  be  laid  on  an  acre,  the 
land  will  produce  an  excellent  crop,  either  of 
Cabbages  or  turnips,  which,  being  eaten  off 
by  Iheep  in  the  autumn,  will  make  the  land  in 
fine  order  for  all  forts  of  tree-feeds :  but  as 
the  Oak  is  the  fort  of  tree  we  cultivate  in  ge- 
neralj  I  lhall  confine  myfelf  particularly  to  our 
prefent  method  of  raifing  and  managing  that 
mofi:  valuable  fpecies.— In  the  autumn,  after 
the  cabbage  or  turnips  are  eaten  off,  the  ground 
will  require  nothing  more  than  a  common  dig¬ 
ging,  So  foon  as  the  acorns  fall,  after  being 
provided  with  a  good  quantity,  we  fow  them 
in  the . following  manner:  draw  drills  with  a 
hoe  in  the  fame  manner  as  is  pradlifed  for 
peafe,  and  fow  the  acorns  therein  fo  thick  ass 
nearly  to  touch  each  other ;  leave  the  fpace 
of  one  foot  between  row  and  row,’  and  between 
every  fifth  row  allow  the  fpace  of  two'  feet  fof* 


great  care  muft  be  taken  to  keep  them  from 
vermin,  which  frequently  will  make  great  ha- 
vock  amongfl  the  beds,  if  not  timely  pre¬ 
vented.  Let  this  caution  ferve  for  mofi:  other 
forts  of  tree-feeds. 

t 

After  the  acorns  are  cOme  up,  the  beds  will 
require  only  to  be  kept  clean  from  weeds  till 

they 
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they  want  thinning;  and  as  the  plants  fre¬ 
quently  grow  more  in  one  wet  fcafon;  where 
the  foil  is  tolerably  good,  than  in  two  dry  ones, 
where  the  foil  is  but  indifferent,  the  time  for 
doing  this  is  befl  afcertained  by  obferving  when 
the  tops  of  the  rows  meet.  Our  rule  is  to  thin 
them  then,  which  we  do  by  taking  away  one 
row  on  each  fide  the  middlemoft,  which  leaves 
the  remainiho;  three  rows  the  fame  diftance 
apart  as  the  breadth  of  the  alleys.  In  taking 
up  thefe  rows  we  ought  to  be  anxioufly  careful 
neither  to  injure  the  roots  of  the  plants  removed, 
nor  of  thofe  left  on  each  fide.  The  reft  of  the 
young  Oaks  being  now  left  in  rows  at  two 
feet  apart,  we  let  them  again  ftand  till  their  tops 
meet ;  then  take  up  every  other  row;  and  leave 
the  reft  in  rows  four  feet  afunder,  till  they 
arrive  to  the  height  of  about  five  feet,  which  is 
full  as  large  a  fize  as  we  ever  wifti  to  plant. 
In  taking  up  the  two  laft  fizes;  our  method  is 
to  dig  a  trench  at  the  end  of  each  row  full 
two  feet  deep,  then  undermine  the  plants,  and 
let  them  fall  into  the  trench  with  their  roots 
intire. 

i 

And  here  let  me  obferve,  that  much,  very 
much,  of  their  future  fuccefs  depends  on  this 
point  of  their  being  well  taken  up.  I  declare  that 
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I  fliouid  form  greater  hopes  from  one  hundred 
plants  well  taken  up  and  planted,  than  from 
ten  times  that  number  taken  up  and  planted  in 
a  random  manner :  befldes,  the  frequent  lofs 
of  the  plants  makes  the  worft  method  the  moft 
expeniive. 

But  before  I  leave  this  account  of  our  me¬ 
thod  of  raifing  Oaks,  I  ftiall  juft  beg  leave  to 
obferve,  that  we  are  not  very  particular  in  the' 
choice  of  acorns.  In  my  own  opinion  it  mat¬ 
ters  not  from  what  fort  of  tree  the  acorns  are 
gathered,  provided  they  are  good  ;  for  although 
there  feems  to  be  a  variety  of  the  Englifti  Oak^ 
in  refpedt  to  the  form  of  the  leaf  and  fruit, 
alfo  their  coming  into  leaf  at  different  feafons, 
with  feme  other  marks  of  diftineftion,  yet  I 
am  of  opinion  that  they  will  all  make  good 
timber-trees  if  properly  managed  :  it  is  natural 
to  fuppofe  that  a  tree  will  grow  low  and  Ipread- 
ing  in  a  hedge-row  ^  on  the  contrary,  it  is  very 
improbable  that  many  ftiould  grow  ib  in  a 
thick  wood,  where,  in  general,  they  draw  one 
another  up  ftraight  and  tall.  And  I  have  ob- 
ferved  that  the  fame  diftin6lions  hold  good 
amongft  our  larc;e  timber-trees  in  the  woods,  as 
in  the  low-fp reading  Oaks  in  the  hedge- rows. 
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Though  I  have  not  as  yet  taken  notice  of 
any  other  fort  of  tree  but  the  Oak,  yet  we  have 
a  great  regard  for^  and  raife  great  quantities  of 
Beech,  Larch,  Spanilh  Chefnut,  Weymouth 
Pine,  and  all  forts  of  Firs,  the  Scotch  except¬ 
ed,  as  well  as  marly  other  kinds^  by  way 
of  thickening  the  plantations  while  young; 
amonofft  which  the  Birch  has  hitherto  been  in 
the  greateft  eftimation,  it  being  a  quick- grow¬ 
ing  tree,  and  taking  the  lead  of  moft  other 
forts  on  our  poor  foreft  hills ;  arid  as  we  have 
an  iriexhauftible  fpring  of  them  in  the  woods, 
where  they  rife  of  themfelves  in  abundance 
from  feed;  we  at  all  times  plant  them  plentiful¬ 
ly  of  different  fizes.  As  to  the  Elm  and  Afh, 
we  plant  but  few  of  them  on  the  forefb,  though 
we  raife  great  quantities  of  both^  but  particu¬ 
larly  the  Afli,  which  being  an  ufeful  wood 
(but  a  bad  neighbour  amongft  the  Oaks)  we 
plant  in  places  apart  by  itfelf. — I  fhall  difmifs 
this  fubjedt  concerning  the  management  of  our 
nurferies,  after  faying  a  word  or  two  relating 
to  piruning:  We  go  over  the  whole  of  the 
young  trees  in  the  nurfery  every  winter ;  but 
in  this  we  do  little  more  than  fhorten  the  ftrong 
fide-fhoots,  and  take  off  one  of  all  fuch  as  have 
double  leads. 
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Having  thus  pointed  out  the  mode  of  form¬ 
ing  and  managing  our  nurferies,  I  fliall  now 
proceed  to  the  plantations. — The  fize  of  the 
plantations,  at  firft  beginning,  mull  be  in  pro¬ 
portion  to  the  flock  of  young  trees  in  the  nur- 
fery  •,  for  to  undertake  to  plant  more  ground 
than  we  have  young  trees  to  go  through  with 
for  thick  plantations,  would  turn  to  poor  ac¬ 
count  on  our  forefl-hills.  We  always  plant 
thick,  as  well  as  fow  plentifully  at  the  fame 
time,  provided  it  be  a  feafon  in  which  acorns 
can  be  had ;  fo  that  all  our  plantations  anfwer 
in  a  few  years  as  nurferies  to  fucceeding  plan¬ 
tations. 

As  to  the  form  of  the  plantations  they  are 
very  irregular :  we  fometimes  follow  a  chain  of 
hills  to  a  very  great  diflance  •,  fo  that  what  we‘ 
plant  in  one  feafon,  which  perhaps  is  fixty,, 
eighty,  and  fometimes  an  hundred  acres,  is  no 
more  than  a  part  of  one  great  defign. 

If  the  ground  intended  to  be  planted  has  not 
already  been  got  into  order  for  that  purpofe, 
it  fhould  be  fenced  about  at  leafl  a  twelve- 
month  before  it  is  wanted  to  plant  on,  and 
immediately  got  into  order  for  a  crop  of  tur¬ 
nips.  Two  chaldrons  of  lime  being  laid  on  an- 
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acre  will  be  of  great  fervice,  as  it  will  not 
only  be  a  means  of  procuring  a  better  crop  of 
turnips,  but  will  bind  the  land  afterwards, 
and  make  it  fall  heavy,  which  is  of  great  ufe 
when  it  comes  to  be  planted,  as  fome  of  the 
forefl-land  is  fo  exceedingly  light  as  to  be  lia- 
ble  to  be  blown  from  the  roots  of  the  young 
trees  after  planting :  therefore  we  find  it  to  be 
in  the  bell  order  for  planting  about  two  years 
after  it  has  been  plowed  up  from  pafture,  be¬ 
fore  the  turf  is  too  far  gone  to  a  Hate  of  de¬ 
cay.  It  will  be  neceflary  to  have  a  part  of  the 
turnips  eaten  off  foon  in  the  autumn,  in  order 
to  get  the  ground  into  readinefs  for  early  plant¬ 
ing  *,  for  we  find  the  forward  planting  general¬ 
ly  fucceeds  tfie  beft. 

After  the  turnips  are  eaten  off,  we  plow  the 
ground  with  a  double-furrow  trenching  plow 
made  for  that  purpofe,  which,  drawn  by  fix 
horfes,  turns  up  the  ground  completely  to  the 
depth  of  twelve  or  thirteen  inches,  This  deep 
plowing  is  of  great  fervice  to  the  plants  at  the 
firfl,  and  alfo  faves  a  great  deal  of  trouble  in  ma¬ 
king  the  holes.  After  the  plowing  is  finifhed,  WG 
divide  the  ground  into  quarters  for  the  plant¬ 
ing  by  ridings.  It  will  be  a  difficult  matter  to 
,  defcribe  the  laying  out  the  ground  for  this  pur- 

K  k  3  pofe, 


[  5i8  ] 

pofe,  efpecially  where  there  is  fuch  a  variety  of 
land  as  we  have  on  the  foreft ;  much  depends 
on  the  tafte  of  the  perfon  employed  in  this  of¬ 
fice.  Between  the  hills,  towards  the  outfides 
of  the  plantations,  we  frequently  leave  the 
ridings  from  fixty  to  an  hundred  yards  in 
breadth,  and  contradt  them  towards  the  middle 
of  the  woods,  to  the  breadth  of  ten  or  twelve 
yards ;  and  on  the  tops  of  the  hills  where 
there  are  plains,  we  frequently  leave  lawns  of 
an  acre  or  two,  which  makes  a  pleafing  va¬ 
riety. 

In  fome  of  them  we  plant  the  Cedar  of  Lj- 
banus  at  good  diftances,  fo  as  to  form  irregUT 
lar  groves ;  and  this  fort  of  tree  feems  to  thrive 
to  admiration  on  the  foreft-land.  On  the  out¬ 
fides  of  the  woods,  next  to  the  ridings,  we 
plant  Evergreens,  as  Hollies,  Laurels,  Yews, 
Junipers,  &c.  and  thefe  we  difpofe  of  in 
patches,  fometimes  the  feveral  forts  entire,  at 
other  times  we  intermix  them  for  variety  ;  but 
not  fo  as  to  make  a  regular  fcreen  or  edging. 
Our  defign  in  the  diftribution  of  thefe  plants, 
is  to  make  the  outfides  of  the  woods  appear  as 
if  fcalloped  with  Evergreens  intermixed  fome¬ 
times  with  rare  trees,  as  the  Liriodendron  Idtilu 
pfera^  or  Virginian  Tulip- tree,  &c. 
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After  the  ground  is  laid  out  into  quarters 
for  planting,  we  alTign  certain  parts  to  Beech, 
Larch,  Spanifh  Chefnuts,  &c.  Thefe  we  plant 
in  irregular  patches  here  and  there  throughout 
the  plantations,  which,  when  the  trees  are  in 
leaf,  has  the  moft  pleafing  effed,  on  account 
of  the  diverfity  of  fhades  •,  efpecialiy  in  fuch 
parts  of  the  foreft  where  four,  five,  and  fome- 
tinies  more  of  the  large  hill-points  meet  in  the 
fame  valley,  and  tend,  as  it  were,  to  the  fame 
center. 

After  thofe  patches  are  planted,  or  marked 
out  for  that  purpofe,  we  then  proceed  to  the 
planting  in  general.  We  always  begin  with 
planting  the  largeft  young  trees  of  every  fort, 
and  end  our  work  with  thofe  of  the  fmalleit 
fize.  Were  we  to  proceed  otherwife,  the  ma¬ 
king  a  hole  for  a.  larger- fized  tree,  after  the 
fmall  ones  are  thick  planted,  would  caufe  the 
greateft  confufion. 

Birch  is  generally  the  fort  of  tree  we  make 
our  beginning  with,  which  we  find  will  bear 
to  be  removed  with  great  fafety,  at  the  height 
of  fix  or  feven  feet,  tho’  we  commonly  plant 
rather  under  than  at  that  fize.  This  fort  of 
tree  we  are  always  fiipplied  with  from  our  plan¬ 
tations 
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tations  of  five  or  fix  years  growth. — But  before 
I  proceed  to  the  taking  them  up,  it  will  be 
proper  to  inform  you,  that  in  the  planting 
feafon  we  divide  our  hands  into  four  claffes, 
which  we  term  Takers-up,  Pruners,  Carriers, 
and  Planters  :  and  here  1  fhall  defcribe  the  fe-r 
veral  methods  of  doins;  this  work. 

Firft,  in  taking  up  we  have  the ‘fame  care 
to  take  up  with  good  roots  in  the  plantations, 
as  was  recommended  in  the  nnrfery,  though 
we  cannot  purfue  the  fame  method ;  but  in 
both  places,  fo  foon  as  the  plants  are  taken  up, 
we  bed  them  ip  the  ground  in  the  following 
manner :  Dig  a  trench  at  lead  fifteen  inches 
deep,  and  fct  the  young  trees  therein  with  their 
tops  aflaht,  covering  their  roots  well  as  we  go 
along,  and  almod  half  way  up  the  fterp  of  the 
plants,  with  the  earth  that  comes  out  of  a  fe- 
cond  trench,  which  we  fill  in  the  like  manner, 
and  fo  proceed  on  till  we  have  a  load,  more  or 
lefs,  in  a  heap,  as  may  be  convenient  to  the 
place  from  whence  they  were  taken.  In  our 
light  foil  this  trouble  is  but  little,  and  we  al¬ 
ways  have  our  plants  fecure,  both  from  their 
roots  drying,  and  their  differing  by  froft.  We 
have  a  low-wheeled  waggon  to  carry  them  from 
the  heaps,  where  they  are  bedded,  to  the  prur 
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ners,  and  generally  take  two  loads  every  other 
day.  When  they  arrive,  the  Planters,  Pru- 
ners,  &c.  all  alTifl  to  bed  them  there,  in  the 
fame  manner  as  before  defcribed.  We  have  a 
portable  fhed  for  the  Primers  to  work  under, 
which  is  alfo  convenient  for  the  reft  of  the 
work  people  to  take  ftieiter  under  in  ftormy 
weather.  From  the  above  heaps  the  plants  are 
taken  only  fo  faft  as  they  are  wanted  for  pru¬ 
ning,  which  work  v/e  thus  perform  :  Cut  off 
all  the  branches  clofe  to  the  ftem,  to  about  half 
the  height  of  the  plant,  fhortening  the  reft  of 
the  top  to  a  conical  form  in  proportion  to  the 
fize  of  the  plant ;  and  in  pruning  of  the  roots, 
we  only  cut  off  the  extreme  parts  that  have 
been  bruifed  by  the  taking  up,  or  fuch  as  have 
been  damaged  by  accident,  wifliing  at  all  times 
to  plant  with  as  much  root  as  can  be  had. 

As  foon  as  they  are  pruned  they  are  taken 
to  the  Planters  by  the  Carriers,  who  are 
generally  a  fet  of  boys,  with  fome  of  the  worft 
of  the  labourers.  The  Planters  go  in  pairs ; 
one  makes  the  holes,  and  the  other  fets'  and 
treads  the  plants  faft,  which  work  they  com¬ 
monly  do  by  turns.  In  making  of  the  holes 
we  always  take  care  to  throw  out  all  the  bad 
foil  that  comes  from  the  bottom.  If  the  plant¬ 
ing  b^  on  the  fide  of  a  hill,  we  lay  thp  bad  foil 
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on  the  lower  fide  of  the  hole,  fo  as  to  form  a 
kind  of  bafon  •,  for  without  this  care  our  plants 
would  lofe  the  advantage  of  fuch  rains  as  ,  fall 
haftily.  We  at  all  times  make  the  holes  fufli. 
ciently  large,  which  is  done  with  great  eafe  af¬ 
ter  our  deep  plowing. 

Before  we  fet  the  plant,  we  throw  a  few  Ipade- 
fuls  of  the  top  foil  into  the  hole,  fetting  the 
plant  thereon  with  its  top  rather  inclining  to  the 
weft ",  then  fill  up  the  hole  with  the  beft  top 
foil,  taking  care  that  it  clofes  well  with  the 
roots,  leaving  no  part  hollow.  When  the  hole 
is  well  filled  up,  one  of  the  planters  treads  and 
faftens  the  tree  firmly  with  his  feet,  while  his 
partner  proceeds  to  make  the  next  hole. 

The  faftening  a  tree  well  is  a  material  arti^ 
cle  in  planting  ^  for  if  it  once  becomes  loofe, 
the  continued  motion  which  the  wind  occafions 
is  fure  to  deftroy  the  fibres  as  faft  as  they  are 
produced,  which  muft  end  in  the  deftrudtion  of 
the  plant,  if  not  prevented.  It  is  to  guard 
againft  this  inconvenience  that  we  take  off  fo 
much  of  the  top,  as  has  been  defcribed  in  the 
article  of  pruning. 

We  plant  about  three  or  four  hundred  Birches 
of  the  large  fize  on  an  acre,  and  nearly  the  fame 
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number  of  the  firft-fized  Oaks.  We  alfo  plant 
here  and  there  a  Beech,  Larch,  Spanifli  Chefnut, 
&c.  exclufive  of  the  patches  of  the  faid  forts 
of  trees  before  planted.  We  then  proceed  to 
plant  plentifully  of  the  fecond  and  lefler-fized 
Oaks ;  and  laft  of  all  a  great  number  of  the  fmall 
Birches,  which  are  procured  from  the  woods 
at  about  three  fhillings  or  three  fhillings  and 
fixpence  per  thoufand :  thefe  we  remove  to 
the  fucceeding  plantations  after  the  term  of  five 
pr  fix  years.  Of  the  feveral  fizes  of  the  diffe¬ 
rent  kinds  of  trees  we  generally  plant  upwards 
of  two  thoufand  plants  upon  an  acre  of  land, 
^11  in  an  irregular  manner. 

After  the  planting  is  finifhed  we  then  fow 
the  acorns  (provided  it  be  a  feafon  that  they 
can  be  had)  all  over  the  plantation,  except 
amongft  the  Beech,  Larch,  &c.  in  the  aforefaid 
patches.  Great  care  fhouid  be  taken  to  pre¬ 
fer  ve  the  acorns  intended  for  this  purpofe,  as 
they  are  very  fubje61:  to  fprout,  efpecially  foon 
after  gathering :  the  beft  method  is'  to  lay 
them  thin  in  a  dry  airy  place,  and  give  them 
frequent  turnings.  We  fow  thefe  acorns  in 
fhort  drills  of  about  a  foot  in  length,  which 
work  is  done  very  readily  by  two  men ;  one 
with  the  acorns,  the  other  with  a  hoe  for  the 
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purpofe  of  making  the  drills  and  covering  the 
feed. 

We  are  of  opinion  that  the  plants  produced 
from  thefe  acorns  will  at  laft  make  the  befb 
trees ;  however,  I  will  not  pretend  to  fay  how 
that  may  be,  as  the  Oaks  tranfplanted  fmall 
grow  equally  well  for  a  number  of  years  :  but 
it  is  probable  that  a  tree,  with  its  tap-root  un- 
diilurbed,  may,  in  the  end,  grow  to  a  much 
larger  hze. 

After  the  whole  is  finifhed  to  a  convenient 
diilance  round  the  Pruners,  we  then  remove 
‘  their  Ihed  to  a  fecond  ftation,  and  there  pro¬ 
ceed  in  the  like  manner  j  and  fo  on  till  the 
whole  be  finiihed. 

It  would  be  well  to  get  the  planting  done  by 
the  end  of  February,  efpecially  for  trees  of  the 
deciduous  kind  ;  but  from  the  difappointments 
we  meet  with,  occafioned  by  the  weather,  we 
are  fometimes  detained  to  a  later  feafon. 

1  have  feveral  times  made  trial  of  twelve  or 
fourteen  kinds  of  American  Oaks  fent  over  to 
his  Grace  in  great  quantities.  I  fowed  them 
in  the  nurfery,  and  alfo  in  the  beft  and  mod: 
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fheltered  parts  of  the  plantations.  In  both 
places  they  come  up  very  plentifully  *,  but  I 
now  find  that  feveral  of  the  forts  will  not  Hand 
the  feverity  of  our  winters,  and  thofe  that  do 
make  fo  fmall  a  progrefs  as  to  promife  no  other 
encouragement  than  to  be  kept  as  curiofities. 

Towards  the  end  of  April,  when  the  ground 
is  moifi:,  it  will  be  of  great  fervice  to  go  over 
the  whole  plantations,  and  fallen  all  fuch  trees 
as  arc  become  loofe  fince  their  planting.  After 
this,  nothing  more  will  be  required  till  the 
month  of  June,  when  we  again  go  over  the 
\vhole  with  hoes,  cutting  off*  only  the  tail-grow¬ 
ing  weeds ;  for  the  fooner  the  ground  gets  co¬ 
vered  with  grafs,  in  our  light  foil,  fo  much 
the  better. 

I  own  there  is  fomething  ffovenly  in  the  ap¬ 
pearance  of  this  method,  and  on  fome  lands  I 
would  recommend  keeping  the  ground  clean 
hoed  for  fome  time  at  firll,  as  alfo  planting  in 
rows,  which  in  that  cafe  would  be  necefifary. 
More  than  once  I  have  tried  this  method  on 
our  forell-hills,  and  always  found,  after  every 
hoeing,  that  the  foil  was  taken  away  by  the 
fucceeding  winds  into  the  valleys. 
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feefides  this  inconvenience,  the  refleftioh  oi 
dtir  fandy  foil  is  fo  very  great,  that  we  find  the 
plants  Hand  a  dry  feafon  much  better  in  our 
prefent  method  than  in  the  former:'  and  who¬ 
ever  fancies  that  grafs  will  choak  and  deftroy 
feedling  Oaks,  will,  after  a  few  years  trial,- 
find  himfelf  agreeably  miflaken.  I  have  even 
recommended  the  lowing  the  poorer  parts  of 
the  hills  with  furze  or  whin-feed  as  foon  as 
they  are  planted.  We  have  fometimes  permit¬ 
ted  the  furze  to  grow  in  the  plantations  by  way 
of  fhelter  for  the  game,  which,  though  it  feems 
to  choak  and  over- grow  the  Oaks  for  fome 
time,  yet,  after  a  few  years,  we  commonly  find 
the  belt  plants  in  the  llrongefi:  beds  of  whins. 
This  Ihews  how  acceptable  fhelter  is  to  the 
Oak  whilft  young,^  and  experience  fhews  us 
that  the  Oak  would  make  but  a  flow  progrefs 
on  the  foreft-hills  for  a  number  of  years  at  the 
firll,  were  it  not  for  fome  kind  nurfes ;  and  the 
Birch  feems  to  anfwer  that  purpofe  the  beft* 
as.  I  have  already  obferved. 

The  feverai  forts  of  Fir-trees,  from  appear¬ 
ance,  feem  to  promife  a  greater  fhelter ;  but, 
on  the  foreft-land,  they  do  not  grow  lb  faft  as 
the  former  ^  and  what  is  worfe,'  the  Oak  will 
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not  thrive  under  them,  as  they  do  immediately 
under  the  Birch. 

Where  a  plantation  is  on  a  plain,  a  fcreen 
of  Firs  for  its  boundary  is  of  fingular  ufe ;  but 
the  fituation  of  the  foreft^land  denies  us  this 
advantage. 


We  continue  to  cut  down  the  tall-growing 
weeds  two  or  three  times  the  firft  fummer,  and 
perhaps  once  the  next,  or  fecond  feafon  after 
planting,  which  is  all  that  we  do  in  refped:  to 
cleaning.  The  next  winter  after  planting  we 
fill  up  the  places  with  frefh  plants  where  they 
have  mifcarried,  after  which  there  is  little  to 
be  done  till  about  the  fourth  or  fifth  year,  by 
which  time  the  fmall-fized  Birch  and  feedlino- 
Oaks  will  be  grown  to  a  proper  fize  for  tranf- 
planting.  In  the  thinning  of  thefe  due  care 
muft  be  had  not  to  take  too  many  away  in  one 
feafon ;  but^  being  properly  managed,  there 
will  be  a  fupply  of  plants  for  at  leaf;  half  a 
dozen  years  to  come. 

About  the  fame  time  that  the  lelTer-fized 
Birch  want  thinning,  the  large  ones  will  re¬ 
quire  to  have  their  lower  branches  taken  off,  fo 
as  to  keep  them  from  injuring  the  Oaks  j  and 

this 
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this  is  the  firfl  profit  of  our  plantations^  the? 
Birch-wood  being  readily  bought  up  by  the 
broom-makers.  This  pruning  we  continue  as 
often  as  required,  till  the  Birches  are  grown  to 
a  fufficieht  fize  to  make  rails  for  fencins: :  we 
then  cut  them  down  to  make  room  for  their 
betters. 

By  this  time  the  Oaks  will  be  grown  to  the 
height  of  twelve  or  fourteen  feet,  when  they 
draw  themfelves  up  exceedingly  fail.  Each  plant 
feems  as  it  \Vere  in  a  flare  of  ilrife  with  its 
neighbour,  and  in  a  ilrift  fenfe  they  are  fo, 
and  on  tio  other  terms  than  life  for  life ;  and 
he  whole  fate  it  is  to  be  once  over- topped,  is 
foon  after  compelled  to  give  up'  the  contefl  for 
ever. 

After  the  BircKts  are  cut  down  there  is  no- 
thino-  more  to  be  done  but  thinning  the  Oaks 
from  time  to  time,  as  may  be  required,  and 
cutting  off  their  dead  branches  as  frequently  as 
may  be  neceifary.  Vfe  are  very  cautious  iii 
doing  the  former,  knowing  well  that  if  we  can 
but  once  obtain  length  of  timber,  time  will 
bring  it  into  thicknefs  ;  therefore  we  let  them 
grow  very  dole  together  for  the  firil  fifty 
years. 


And 
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And  here  it  may  not  be  improper  to  obfervi 
the  progrefs  the  Oak  makes  with  us,  by  de- 
I  fcribing  them  in  two  of  our  plantations,  tht 
one  of  twenty-eighty  the  other  of  fifty  years 
growth.  In  the  former  they  are  in  general 
about  twenty-five  or  twenty-fix  feet  in  height, 
and  in  girth  about  eighteen  inches  ^  the  trees 
in  the  latter,  planted  in  1725,  are  fomething 
more  than  fixty  feet  in  height,  and  in  girth 
a  little  above  three  feet ;  and  thefe  trees  are 
in  general  about  fifty  feet  in  the  bole,  from 
which  you  will  eafily  conceive  the  fmallnefs  of 
their  tops,  even  at  this  age. 

It  would  be  a  difficult  matter  to  deferibe 
their  farther  progrefs  with  any  degree  of  cer¬ 
tainty,  therefore  let  it  fuffice  to  make  this  laft 
obfervation  on  them  in  their  mature  flate. 

I  fhoiild  have  before  oblerved  to  you,  that 

» 

in  both  the  aforefaid,  as  well  as  in  all  the  young 
plantations,  the  Spanifh  Chefnut  keeps  an  equal 
pace,  or  rather  out-grows  the  Oak,  but  it  is 
doubtful  whether  ever  they  will  arrive  at  the 
fame  fize ;  for  the  largefl  of  our  Spaniffi  Chef- 
nuts,  which  have  much  the  appearance  of  old 
trees,  do  not  girth  more  than  twelve  or  fourteen 
feet,  which  is  nothing  in  coniparifon  to  fome 
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our  large  Oaks,  which  girth  from  twenty- 
five  to  thirty  feet :  indeed  fome  of  them  a  great 
deal  more.  For  infiance,  that  remarkable  tree 
called  the  Greendaie  Oak,  (from  its  o-rowins: 
in  a  valley  of  that  name  near  Weibeck)  which, 
in  the  year  17^4,  had  a  hole  cut  through  its 
body  large  enough  to  admit  a  coach  to  go 
through. 

I  fhall  omit  defcribing  the  prefent  ftate  of 
this  piece  of  antiquity,  as  two  fine  views  of  it 
are  given  in  Dr.  Hunter’s  late  edition  of  Mr. 
Evelyn’s  Silva,  from  which  may  be  feen,  not- 
withfianding  the  uncommon  fize  of  the  lower 
part  of  the  tree,  that  it  never  has  contained 
any  great  quantity  of  timber  ^  I  mean  in  com- 
parifon  with  feveral  of  our  largeft  Oaks,  fome 
of  which  contain,  in  their  tov/er-like  trunks, 
between  feven  and  eight  hundred  folid  feet  of 
timber,  exclufive  of  their  ftateiy  tops ;  and 
fome  of  their  large  branches  are  even  like  trees 
themfelves. 


END  of  the  FIRST  VOLUME. 
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